
SDMS Document 

113596 Report No.: 8003-431 
Rev. No.: 1 

\ ^ ^ 

y 
/ 

0\-^ 

FINAL DRAFT 
SITE INSPECTION 

LCP CHEMICALS, INC. 
UNDEN, UNION COUNT/, NEW JERSEY 

PREPARED UNDER 

WORK ASSIGNMENT NO. 038-2JZZ 
CONTRACT NO. 68-W9-0051 

JUNE 16, 1995 
UPDATED: JULY 24. 1995 

VOLUME 1 of 4 

SUBMITTED BY: 

m̂  
DAVID S. KAHLENBE 
SITE MANAGER 

STEVEN T. MCNULT/ 
TASK LEADER 

MaV. 
\ 

I O H N L SPLEN0ORE, P.E 
WORK ASSIGNMENT MANAGER 

jzje-'̂ 4-̂  X 

100026 



Report No.: 8003-431 
Rev. No.: 1 

SITE SUMMARY 

The LCP Chemicals (LCP) site is situated on the Tremley Point Peninsula adjacent to the Arthur Kiii, in 

Linden, Union County, New Jersey. The site is located in an industrial area and is bordered by the South 

Branch Creel< (SBC) to the east, the General Aniline and Film Corporation (GAF) to the north, and Northville 

Industries, BP Corporation, and Mobil to the northeast, south and west, respectively. Figures 1 and 2 

present a Site Location and Sample Location Map (Site Map), respectively. 

LCP purchased the 26 acre chlorine production facility in 1972 from GAF who had owned the facility since 

1942. E.i. Dupont owned the land, which according to aerial photographs, was coastal marshland prior to 

1942. GAF began producing chlorine in 1961 by utOizing a mercury cell electrolysis process. This process 

involved the electrolysis of a sodium cNoride (brine) solution in the presence of metallic mercury. The 

residual mercury-sodium solution was then used to hydrolyze water forming sodium hydroxide and hydrogen 

gas. The metallic mercury was partially recovered and recycled in a brine purification process. The 

remaining mercury tainted sludge was placed into the Brine Siudge Lagoon (BSL). As part of LCP operation 

of the BSL, lagoon supernatant was collected in a sump located In the southeastern comer of the lagoon, 

and piped to the site wastewater treatment system for treatment prior to being discharged to the SBC via 

the site's New Jersey Pollutant Discharge Elimination System (NJPDES) Permit. When LCP purchased the 

site they continued using the same chlorine processing method with a few minor modifications. 

Overflows of supernatant from the BSL to the SBC were observed by the New Jersey Department of 

Environmental Protection (NJDEP) on October 30, 1972 and February 7, 1974. The overflow locations, 

quantities, and nature of LCP's responses are unlcnown. In June 1975, a brine recycle pump failed, causing 

a breach In the BSL to occur. An undetermined quantity of brine entered the SBC for a nine hour period. 

The location of the release was reported to be likely near the southeastern corner of the lagoon. 

In 1976, LCP investigated ways to dean the BSL and remove the mercury wastes that were being deposited. 
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LCP contracted Chem-fix of Pittsburgh to construct a lined Chem-fix lagoon at the site to receive non-

contaminated wastes. LCP operated the Chem-fix lagoon for six days during which time the lagoon received 

approximateiy 460 cubic yards (yd^ of treated brine siudge. Since it was detemnined tfiat the lagoon was 

not a practical means of remediation, It was closed in 1983. The contents of the Chem-fix lagoon were 

excavated and placed into the BSL and It wsts subsequently backfilled, graded and seeded. 

A release of 10,000 to 20,000 gallons of brine to the SBC occun-ed on August 20, 1979 due to sodium 

chloride blockage in the saturator. A brine sample was collected and tinalyzed at the time of the release 

and was determined to contain 8.3 parts per million (ppm) of mercury. The breach was reported to be 

subsequently remediated. 

An Administrative Consent Order (ACO) was Issued in 1981 which required the closure ofthe BSL The BSL 

Is a surface Impoundment which is roughly the shape of a trapezoid. The lagoon was reportedly sprayed 

with hot tar to act as a liner at the time of Its contruction. The total volume of sludge in the BSL is estimated 

to be 30,900 cubic yards (yd )̂. This sludge accumulated for more than twenty years before the lagoon was 

dosed in 1984. Closure plans for the lagoons (BSL and Chemi-fix lagoon) were approved on November 

7, 1983. During the closure of the lagoons, LCP closed their production facilities in order to eliminate 

employee exposure to mercury. As part of the closure of the BSL, It was dewatered, compacted, and 

capped with a two foot layer of clay. The closure of the lagoons was completed in 1984. LCP was also 

required to implement a monitoring program to evaluate the release of mercury and other metals to the 

environment LCP installed monitoring wells to determine if there was any impact from the BSL on area 

groundwater. These wells were monitored quarteriy for total organic carbon (TOC), phenols, dissolved 

metals, total organic halogens (TOX), and selected Inorganic constituents. Several quarteriy reports from 

1982-1987 indicate that the concentrations of lead, chromium, cadmium, mercury, silver, and selenium 

exceeded the NJPDES permitted levels. The data quality associated with this sampling is unknown. 

A February 1982 report entitled.'Waste Lagoon Groundwater Monitoring' (WLGM) indicates that sou samples 

100029 



Report No.: 8003-431 
Rev. No.: 1 

were collected at six inch intervals during the installation of the site's monitoring wells and were analyzed 

by LCP for mercury. Analytical results of these samples indicated mercury concentrations ranging from 

35.71 parts per million (ppm) to 772 ppm in the 0-2 foot interval with mercury concentrations generally 

decreasing with depth; mercury concentrations detected at depths of 40-47 feet ranged from 0.60 ppm to 

4.59 ppm. Surface soil samples collected from the perimeter of the BSL indicated mercury levels ranging 

from 27.45 ppm to 1,580 ppm. In addition, analytical results of a sediment sample collected from the SBC 

creek bed, downstream of the BSL, indicated the presence of mercury at a level of 46.42 ppm. The data 

quality associated with this sampling is unknown. 

In June 1984, LCP submitted a facility closure plan to the NJDEP. This closure was completed in 1985 and 

included the complete closure of all production areas. After the 1985 facility closure, the site continued to 

operate as a storage and transfer station for hydrochloric acid, sodium hydroxide, potassium hydroxide, and 

methylene chloride that was produced at other LCP facilities. Dismantling activities have been ongoing since 

the facility's closure. Other products produced by LCP included caustic soda, hydrochloric acid, and 

bleach. In addition, stormwater collects in drainage swales surrounding the former process area and is 

routed to a concrete sump south of site building number 231. Runoff is piped to holding tanks outside site 

building number 233 and is pl-l adjusted, filtered, treated and stored pending discharge to the SBC in 

accordance with the site's NJPDES Pennit 

On September 27,1984, an EPA contractor conducted a Site inspection (Si) at the LCP site which included 

the collection of three groundwater, two surface water, two sediment and two soil samples. Analytical 

results of the groundwater samples Indicated the presence of Inorganic constituents (ie. arsenic, beryllium, 

cadmium, chromium, cobalt, copper, lead, mercury, and zinc), however, the significance of the constituent 

levels remains inconclusive due to the lack of an adequate background sample. Surface water and sediment 

sample results Indicated the presence of cadmium, copper, lead, and mercury at levels exceeding three 

times kiackground levels, however, since the samples were collected in reverse order (ie. upstream to 

downstream), an observed release cannot be scored due to the potential for interferences. In addition, a 
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sufficient number of surface water/sediment samples were not collected from the tidally-influenced SBC to 

identify whether any of the substances detected are attributable to potential downstream sources. Analytical 

results of the soil samples were not conclusive as a background sample was not collected. All of the 

analytical data fi'om the EPA SI were generated by the EPA Contract Laboratory Program (CLP) and were 

subjected to all applicable Region II data validation criteria. 

On December 14, 1994, an EPA contractor conducted an on-site reconnaissance of the LCP site. During 

this reconnaissance it was noted that all site storage/transfer activities had ceased and that all of the 

mercury cells and other production equipment had been removed from the site as all of the production 

buildings were vacant. 

On January 11, 1995, an EPA contractor conducted a site inspection (SI) sampling event at the LCP site. 

As part of this SI sampling event three surficiai soil samples, ten surface water and eight sediment samples 

were collected at the site. Analytical results of the surficiai soil samples (MBKW78(SL2)/MBKW79(SL3)) 

collected downslope ofthe BSL indicated the presence of mercury (98,900 micrograms per kilogram (/jg/kg) 

to 110,000 /ig/kg), lead (304,000 E pg/kg), and zinc (833,000 A/g/kg) at levels greater than three times the 

levels found in background surficiai soil sample MBKW74 (SL1). Analytical results of the surface 

water/sediment samples documented that an observed release of mercury had occurred from the site to 

the surface water pathway. In addition, the analytical results of the surface water/sediment samples 

identified a zone of actual contamination which contains 0.43 miles of wetlands frontage and a state 

designated area for the maintenance and protection of aquatic life. All of the analytical data from the 1995 

EPA SI were generated by the EPA CLP and were subjected to all applicable Region II data validation 

criteria. 

Groundwater has not been identified as a source of drinking water within four miles of the site. The 

residential population in the site's vicinity relies primarily on surface water as a source for potable water. 

The water is drawn from surface water intakes that are not located along the site's surface water pathway. 
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The SBC flows southeast 0.31 miles before discharging into the Arthur Kill which then flows south for 9.99 

miles where it empties into the Raritan Bay. All of the surface water bodies located along the site's surface 

water pathway are tidally influenced. The Arthur Kill and Raritan Bay have been identified as fisheries. There 

are no reskjences, schools, daycare centers, or terrestrial sensitive environments klentified within 200 feet 

of the site property. There is no documentation available to Indicate that an observed release of 

contaminants has occun-ed from the site to air. 

100032 



Report No.: 8003-431 
Rev. No.: 1 

SITE ASSESSMENT REPORT: SITE INSPECTION 

PARTI: SITE INFORMATION 

1. Site Name/Alias: LCP Chemicals. Inc. 

Street South Wood Avenue 

City Linden 

2. County Union 

State New Jersey Zip 07036 

County Code 013 Cong.Dist. 

3. CERCUS ID NO. NJD07930302Q 

4. Block No. 587 Lot No. 

5. Latitude 40°36'27''N Longitude 74°12'37"W 

USGS Quad. Arthur Kill, New York - New Jersey 

6. Approximate size of site 26 acres 

7. Owner Hanlin Group. Inc. Telephone No. (908) 862-1666 

Street South Wood Avenue 

City Linden 

8. Operator LCP Chemicals. Inc. 

Street South Wood Avenue 

State New Jersev Zip 07036 

Telephone No. (908) 862-1666 

City Linden State New Jersey Zip 07036 

9. Type of Ownership 

X Private Federal 

County Municipal 

10. Owner/Operator Notification on File 

J L RCRA Date 

None Unknown 

State 

Unknown 

CERCLA 103c 

Other 

Date 
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11. Permit Infonnation 

Permit 

RCRA 
NJPDES 
NJPDES 
APC 
Air Permit 
Air Permit 
Air Pennit 
Air Permit 
Air Permit 
Air Permit 
Air Permit 
Air Permit 

12. Site Status 

Pennit No-

NJD079303020 
NJ0003778 
NJ0003778 
044133 
067418 
020928 
037033 
040435 
076056 
036994 
036993 
035067 

Date 
Issued 

8/13/80 
8/10/87 
10/30/87 
3/3/80 

. •• . • . \ . - ,̂  

Expiration 
D9te 

4/30/91 
11/29/92 
10/5/82 
2/17/89 
11/9/85 
3/26/89 
3/26/88 
5/15/87 
6/11/88 
11/20/88 
3/28/88 

_ Active J L Inactive 

13. Years of Operation: 1950 to 1985 

Report No.: 8003-431 
Rev. No.: 1 

Comments 

RCRA Part A (hazardous vraste generator) 
Discharge to Surface Water 
Discharge to Ground Water 
Air Pollution Control (Sludge Roaster System) 
Boiler Stack 
Pura-SIV stack > 
Mercury Cell Destruct Tower 
Mercury Cell Destruct Tower 
Mercury Cell Destruct Tower 
HCL Scnjbber 
HCLScmbber 
HCL Scrubber 

Unknown 

14. Identify the types of waste sources (e.g., landfill, surface Impoundment, piles, stained soil, above- or 
below-ground tanks or containers, land treatment, etc.) on site. Initiate as many waste unit numbers 
as needed to kJentify all waste sources on site. 

(a) Waste Sources 

Waste Unit No. Waste Source Type Facility Name for Unit 

1 
2 
3 

Uqppn 
Contaminated Soil -
Other 

Brine Sludqe Laooon 
Contaminated Soil 
Brine Sludae Soiil 

(b) Other Areas of Concern ^ 

Identify any miscellaneous spills, dumping, etc. on site; describe the materials and identify their 
locations on site. 

The following areas were kientified as areas of concern or areas where hazardous waste generation, 
treatment, storaoe. and disoosal occurred at the site according to the 1992 RCRA Faciiitv 
investigation of the LCP Chemical site: Chem Fix Laaoon. Salt Silo No. 4. Process Areas in Buildinos 
230 and 240. 500 K Tank. Bullet Tanks. Area South of Building 231. Drum Storage Area. Lined 
Trenches. Transformers. Process Sewers. Building 233. Brine Sludge Roaster, and GAF Wastewater 
Treatment Area. 

Ref. Nos. 1; 10, pp. 7-17, 20, 28-30; 15, pp. 21-29, 49-55, 59-61 

15. Information available from * 

Contact Joseph Hudek Agency U.S. EPA Telephone No.: (908) 321-6717 
Preparer David Kahlenberg Agency MALCOLM PIRNIE. INC. Date: Julv 24. 1995 
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PART l i : WASTE SOURCE INFORMATION 

For each of the waste units kJentified in Part I, complete the following items. 

Waste Unit 1 - Brine Sludge Laooon 

Source Type 

Landfill Contaminated Soil 

X Surface Impoundment Pile 

Drums Land Treatment 

Tanks/Containers Other 

Description: 

LCP utilized a mercury ceil electrolysis process to produce chlorine. This process involved the electrolysis 
of a sodium chloride (brine) solution in the presence of metallic mercury. The residual mercury-sodium 
solution was then used to hydrolyze water forming sodium hydroxide and hydrogen gas. The metallic 
mercury was partially recovered and recycled in a brine purification process. The remaining mercury tainted 
sludge was placed into the BSL 

The BSL is a surface impoundment which is roughly the shape of a trapezoid. The lagoon was reportedly 
sprayed with hot tar to act as a liner at the time of its contruction. Closure plans for the lagoon were 
approved on November 7, 1983. As part of the closure of the BSL it was dewatered, compacted, and 
capped with a two foot layer of clay. The closure of the lagoon was completed in 1984. 

Hazardous Waste Quantity 

The BSL is an unlined surface impoundment containing 30,900 yd^ of dewatered sludge. 

Hazardous Substances/Physical State 

The hazardous substance associated with the BSL is mercury which was deposited in a sludge state. 

Ref. Nos. 10, pp. 7,12-14; 13. pp. 4, 7,12.17-18; 14. pp. 1-7; 15. pp. 6. 9-10. 21. 24-25. 49-53.107-116.195-
198.279.321 ,. 
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PART II: WASTE SOURCE INFORMATION 

For each of the waste units klentified in Part I, complete the following items. 

Waste Unit 2 - Contaminated Soil 

Report No.: 8003^31 
Rev. No.: 1 

Source Type 

Landfill 

Surface impoundment 

Drums 

Tanks/Containers 

Contaminated Soil 

Pile 

Land Treatment 

Other 

Description: 

On January 11, 1995, an EPA contractor conducted a SI sampling event at the LCP site. As part of this SI 
sampling event three surficiai soil samples were collected at the site. Analytical results of the surficiai soil 
samples (MBKW78(SL2)/MBKW79(SL3)) collected at the site indicated the presence of mercury (98,900 
/;g/kg to 110,000 A'g/kg), lead (304,000 E /jg/kg), and zinc (833,000 /ig/kg) at levels greater than three 
times the levels found in background surficiai soil sample MBKW74 (SLI). 

Hazardous Waste Quantity 

The area of contaminated soil is greater than zero square feet in size. 

Hazardous Substances/Physical State 

The hazardous substances are present in a solid state and consist of lead, mercury, and zinc. 

Ref. Nos. 16, pp. 5, 7; 17. pp. 4. 66-68; 18; 19 
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PART II: WASTE SOURCE INFORMATION 

For each of the waste units identified in Part I, complete the following items. 

Waste Unit 3 ^ Brine Sludge Spill 

Report No.: 8003-431 
Rev. No.: 1 

Source Type 

Landfill 

Surface Impoundment 

Drums 

Tanks/Containers 

" ' Contaminated Soil 

Pile 

Land Treatment 

X Other 

Description: " 

On August 15, 1979, a sodium chloride piuggage occurred in the facilities east saturator. This caused 
sodium chloride contaminated with inorganic mercury to overflow the top ofthe saturator. The surge of flow 
exceeded the surge capacity of the wastewater system. This caused an estimated 10,000 to 20,000 gallons 
of the brine to flow into South Branch Creek. Chemical analysis of a sample collected from the spill 
indicated mercury concentrations to be 8.6 ppm. 

Hazardous Waste Quantity 

A spill of approximately 10,000 gallons of mercury tainted sludge. 

Hazardous Substances/Physical State 

The hazardous substance present in the spill was mercury in a sludge state. 

Ref. No. 15, pp. 16, 195-198 
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PART III. SAMPUNG RESULTS 

A release of 10,000 to 20,000 gallons of brine to the SBC occurred on August 20, 1979 due to sodium 
chloride blockage in the saturator. A brine sample was collected and analyzed at the time of the release 
and was determined to contain 8.3 parts per million (ppm) of mercury (Ref. No. 15, pp. 16,195-198). The 
breach was reported to be subsequently remediated (Ref. No. 15, p. 16). 

On January 11. 1995. an EPA contractor conducted a SI sampling event at the LCP site (Ref. Nos. 16-19; 
22). As part of this SI sampling event three surficiai soil samples, ten surface water samples and eight 
sediment samples were collected at the site. Analytical results of the surficiai soil samples 
(MBKW78(SL2)/MBKW79(SL3)) collected at the site indicated the presence of mercury (98,900 /^g/kg to 
110,000 ^/g/kg), lead (304,000 E pg/kg), and zinc (833,000 pg/kg) at levels greater than three times the 
levels found in background surficiai soil sample MBKW74 (SL1) (Ref. Nos. 16, pp. 5, 7; 17. pp. 4. 66-68; 18; 
19; 22, pp. 1-13). Table 1 on the following page summarizes the surface water/sediment sampling results 
for the samples collected from the tidally influenced South Branch Creek, while Table 2 summarizes the 
surficiai soil sample results. It should be noted that the MBKW54/MBKW64 (SWl/SEDl) samples were 
collected beyond the head of tidal influence of the South Branch Creek (Ref. Nos. 19; 20). All of the 
analytical data from the 1995 EPA SI were generated by the EPA CLP and were subjected to all applicable 
Region 11 data validation criteria (Ref. Nos. 17, pp. 5-42; 22, pp. 14-39, 112-117). 

Several other sampling events have occurred at the LCP site, however, only the sampling events presented 
in this section will be utilized in the evaluation of the site score. 
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Table 1: Surface Water/Sediment Sampling Mercury ResuKs 

General Sample Location 

Upstream Background 

At LCP Outfall 

Adjacent to BSL 

Downstream of BSL 

Downstream Background 

Sample 
Number 

MBKW54 (SWl) 

MBKW64 (SED1) 

MBKW56 (SW3) 

MBKW66 (SED3) 

MBKW58 (SW5) 

MBKW68 (SED5) 

MBKW59 (SW6) 

MBKW60 (SW7) 

MBKW62 (SW9) 

MBKW69 (SED6) 

MBKW70 (SED7) 

MBKW72 (SED9) 

MBKW63 
(SW10) 

MBKW73 
(SED10) 

Sample 
Type 

surface 
water 

sediment 

surface 
water 

sediment 

surface 
water 

sediment 

surface 
water 

surface 
water 

surface 
water 

sediment 

sediment 

sediment 

surface 
water 

sediment 

Mercury 
Concentration 

i -2pg/L 

8.800 E jug/kg 

93/jg/L 

1.060.000 E 
A^g/kg 

44.6 nq/L 

187.000/./g/kg 

65.3 jug/L 

60.2 /jg/L 

2jiig/L 

350,000 E 
/^g/kg 

470,000 E 
/^g/kg 

433,000 E 
/^g/kg 

3.7/;g/L 

56,900 E ^g/kg 

Reference(s) 

16, pp. 3, 7; 17, 
pp. 2. 43 

16, pp. 4, 7; 17, 
pp. 3, 8, 58; 18 

16, pp. 3, 7; 17. 
pp. 2, 45 

16, pp. 4, 7; 17, 
pp. 3, 8, 59; 18 

16, pp. 3, 7; 17, 
pp. 2. 47 

16, pp. 4, 7; 17, 
pp. 3, 61 

16, pp. 3, 7; 17, 
pp. 2, 48 

16, pp. 3, 7; 17, 
pp. 2, 49 

16, pp. 4, 7; 17, 
pp. 2, 51 

16, pp. 4, 7; 17, 
pp. 3. 8, 62; 18 

16, pp. 4, 7; 17, 
pp. 3. 8, 63; 18 

16, pp. 5. 7; 17, 
pp. 3. 8, 64; 18 

16, pp. 4. 7; 17. 
pp. 2, 52 

16. pp. 5. 7; 17, 
pp. 3, 8, 65; 18 

Note: The above sampling results are from the 1995 EPA Site Inspection. 

^g /L : micrograms per liter 
pig/kg: micrograms per kilogram 
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Table 2: Surface Soil Sampling Results 

General 
Sample Location 

Background 

On-Site 

Constituent 
Detected 

Lead 
Mercury 

Zinc 
Lead 

Mercury 
Mercury 

Zinc 

Sample 
Number 

MBKW74 (SLI) 
MBKW74(SL1) 
MBKW74(SL1) 
MBKW78 (SL2) 
MBKW78 (SL2) 
MBKW79 (SL3) 
MBKW78 (SL2) 

Sample 
Type 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Sample 
Depth (feet) 

0 - 0 . 5 
0 - 0 . 5 
0 - 0 . 5 
0 - 0 . 5 
0 - 0 . 5 
0 - 0 . 5 
0 - 0 . 5 

Concentration 

63,100//Q/kg 
26,500 pQlkg 
196,000//g/kg 

304,000 E A/g/kg 
110,000 yt/Q/kg 
98,900 //g/kg 

833,000 //g/kg 

References 

16, pp. 5, 7; 17, pp. 4, 66 
16, pp. 5, 7; 17, pp. 4, 66 
16, pp. 5, 7; 17, pp. 4 , 66 
16, pp. 5, 7; 17, pp. 4, 67; 18 
16, pp. 5 , 7 ; 17, pp. 4 , 67 
16, pp. 5, 7; 17, pp. 4 , 68 
16, pp. 5, 7; 17, pp. 4 , 67 

Note: The above sampling results are from the 1995 EPA Site Inspection 

//g/kg: micrograms per kilogram 

100040 



Report No.: 8003-431 
Rev. No.: 1 

PART IV. HAZARD ASSESSMENT 

GROUNDWATER ROUTE 

1. Describe the likelihood of a release of contamInant(s) to the groundwater as follows: observed 
release, suspected release, or none. Identify contaminants detected or suspected and provide 
a rationale for attributing them to the site. For observed release, define the supporting 
analytical evidence. 

A release of contaminants from the site to groundwater is not documented. Analytical results of 
several quarteriy NJPDES reports from 1982-1987 Indicate that concentrations of lead, chromium, 
cadmium, mercury, silver, and selenium have exceeded the NJPDES permitted levels. It should be 
noted that there is a lack of QA/QC information regarding the data quality associated with the 
abovementioned analytical results. In 1984, as part of an EPA SI at the LCP site, three groundwater 
samples were collected. Analytical results of these samples indicated the presence of inorganic 
constituents (ie. arsenic, beryllium, cadmium, chromium, cobalt, copper, lead, mercury, and zinc), 
however, the significance of the constituent levels remains inconclusive due to the lack of an 
adequate background sample to account for the site's tidal Influences. Therefore, an observed 
release of contaminants from the site to the groundwater has not been documented, but is suspected. 

Ref. Nos. 10, pp. 10. 13; 13, pp. 25, 81-102 

2. Describe the aquifer of concern; include information such as depth, thickness, geologic 
composition, areas of karst terrain, permeability, overiying strata, confining layers, 
interconnections, discontinuities, depth to water table, groundwater flow direction. 

A layer of unconsolidated fill consisting of silts, sands, gravel, crushed stone and brick comprises the 
first 10 to 15 feet below the site surface. The hydraulic conductivity associated with this unit is 
approximately 10"̂  centimeters per second (cm/sec). A dark grey clay layer underiies the 
unconsolidated deposits for approximateiy 25 to 35 feet before reaching the bedrock. The hydraulic 
conductivity associated with this unit is approximately 10"* cm/sec. The red-brown shale bedrock at 
the site exists at a depth of approximateiy 40-50 feet. The hydraulic conductivity associated with the 
bedrock is approximately 10"̂  cm/sec. The water table is five to ten feet below grade and the 
groundwater is brackish due to the tidal influence from the surrounding water bodies. 

Ref. Nos. 9; 10, pp. 9-12; 12, pp. 5, 12-16, 25-31; 13, pp. 25. 77. 81-102; 15, pp. 12-13 

3. What is the depth from the lowest point of waste disposal/storage to the highest seasonal level 
of the saturated zone of the aquifer of concern? 

The lowest point of waste disposal is assumed to be between 0-0.5 feet below the site's natural 
ground elevation based upon the surficiai soil samples collected during the 1995 EPA SI. The depth 
to groundwater at the site is approximately 5 feet. Therefore, the depth from the lowest point of waste 
disposal to the highest seasonal level of the saturated zone would be 4.5 feet. 

Ref. Nos. 10, pp. 9-12; 12, pp. 5. 12-16, 25-31; 13, pp. 25, 77, 81-102; 15, pp. 12-13; 16. p. 5 

4. What is the distance to and depth of the nearest well that is cunrently used for drinking 
purposes? 

Groundwater is not utilized as a source of potable water within 4-miles of the site. 

Ref. No. 4 
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If a release to groundwater is observed or suspected, determine the number of people that 
obtain drinking water from wells that are documented or suspected to be located within the 
contamination boundary of the release. 

A release of contaminants fi'om the site to groundwater is not documented. 

Ref. Nos. 4; 10. pp. 10. 13; 13. pp. 25. 81-102 

Identify the population served by wells located within 4 miles of the site that draw from the 
aquifer of concern. 

Distance 
0 - Vi mi 
>y4-V4mi 
>V4 - 1 mi 
> 1 - 2 m i 
> 2 - 3 m i 
>3 - 4 mi 

Ref. No. 4 

Popylatign 
0 
Q 
# 
H 
.# 

•• 0 • ^ - ' 

State whether groundwater is blended with surface water, groundwater, or both before 
distribution. 

Groundwater Is not blended with surface water prior to distribution within four miles of the site. 
Surface water is the primary source for potable water within four miles of the site. 

Ref. No. 4 . 

Is a designated well head protection area within 4 miles of the site? 

There have been no New York or New Jersey designated Wellhead Protection Areas identified within 
four miles of the LCP site. 

Ref. No. 6 

Does a waste source overiie a designated or proposed wellhead protection area? If a release 
to groundwater is observed or suspected, does a designated or proposed wellhead protection 
area lie within the contaminant boundary of the release? 

There have been no New York or New Jersey designated Wellhead Protection Areas identified within 
four miles of the LCP site. 

Ref. No. 6 

7. Identify uses of groundwater within 4 miles of the site (i.e. private drinking source, municipal 
source, commercial, irrigation, unusable). 

Although no potable wells were identified within the target distance limit, the Brunswick Formation has 
been klentified as a potential usable source for potable water within four miles of the site. 

Ref. No. 4 
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SURFACE WATER ROUTE 

8. Describe the likelihood of a release of contamlnant(s) to surface water as follows: observed 
release, suspected release, or none. Identify contaminants detected or suspected and provide 
a rationale for attributing them to the site. For observed release, define the supporting 
analytical evidence. 

An observed release via direct observation to the surface water pathway was documented when a 
release of 10,000 to 20,000 gallons of brine to the SBC occurred on August 20, 1979 due to sodium 
chloride blockage in the saturator. A brine sample was collected and analyzed at the time of the 
release and was determined to contain 8.3 parts per million (ppm) of mercury. The breach was 
reported to be subsequently remediated, in addition, an observed release via chemical analysis of 
mercury was documented as a result of the surface water/sediment sampling of the SBC which 
occurred as part of a 1995 EPA contractor Si sampling event. The analytical results of the surface 
water/sediment sampling are summarized on Table 1. 

Ref. Nos. 2; 3; 15. pp. 16. 195-198; 16-19; 22 ' 

9. Identify the nearest downslope surface water. If possible, include a description of possible 
surface drainage patterns from the site. 

Surface water runoff from the site flows generally east towards the SBC. The SBC flows (> 10 cubic 
feet per second (cfs)) for approximately 0.31 mile southeast before discharging into the Arthur Kill. 
The Arthur Kill, whicli is tidally influenced, flows south for 9.99 miles where it discharges into the 
Raritan Bay. 

Ref. Nos. 2; 3; 5, p. 1 

10. What Is the distance in feet to the nearest downslope surface water? Measure the distance 
along a course that runoff can be expected to follow. 

The nearest dovtmslope water body is the South Branch Creek which is located immediately adjacent 
to the site. 

Ref. Nos. 2; 3; 5, p. 1 

11. Determine the type of floodpiain that the site is located within. 

The site is located within the 100-year flood plain. 

Ref. No. 13. p. 12 

12. Identify drinking water intakes in surface waters within 15 miles downstream of the point of 
surface water entry. For each intake identify: the name of the surface water body in which the 
intake is located, the distance in miles from the point of surface water entry, population served, 
and stream flow at the intake location. 

There are no drinking water intakes located along the 15-mile surface water pathway. 

Ref. Nos. 3; 5, pp. 1, 12-17 . 
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13. 

14. 

Identify fisheries that exist within 15 miles downstream of the point of surface water entry. For 
each fishery specify the following information: 

Fishery Name 

Arthur Kill 
Raritan Bay 

Water Body Tvoe 

Coastal Tklal Water 
Coastal Tidal Water 

Flow (cfs) Saline/Fresh/Brackish 

N.A. Brackish 
N.A. Salt 

Ref. Nos. 2; 3; 5, pp. 1, 18-62 

Identify surface water sensitive environments that exist within 15 miles of the point of surface 
water entry. 

Environment 

Wetlands 
Wetlands 

State designated 
area for the protection 
of aquatic life 

1 Federally Endangered 
Species 

Water Body Tvoe 

River 
Coastal Tidal Water 

River 
" • ' 

Coastal Tidal Water 

Flow (cfs) 

>10 
N.A. 

>10 

N.A. 

Wetland From 

0.62 miles 
10.67 miles 

N.A. 

N.A. 

taqe 

Ref. Nos. 3; 5, pp. 1-11; 13, pp. 79-80; 21 

15. If a release to surface water is observed or suspected, identify any intakes, fisheries, and 
sensitive environments from question Nos. 12-14 that are or may be located within the 
contamination boundary of the release. 

Intakes: None 

Fisheries: None ,̂  

Sensitive Environments: State designated area for the maintenance and protection of aquatic life 
0.43 miles of Wetlands Frontage 

Ref. Nos. 3; 5, pp. 1-11; 15, pp. 16, 195-198; 16-19; 21; 22; 23 
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SOIL EXPOSURE PATHWAY 

16. Determine the number of people that occupy residences or attend school or day care on or 
within 200 feet of observed contamination. 

There are no residences, schools or daycare centers kJentified within 200 feet of the site property. 

Ref. No. 19. p. 12 

17. Determine the number of people that regulariy work on or within 200 feet of observed 
contamination. 

There are no people klentified that regulariy work on or within 200 feet of observed contamination. 
Although there are site workers at an adjacent property to the site, there is no evidence of 
contaminant migration to this adjacent property. 

Ref. No. 19. pp. 12. 29 

18. Identify terrestrial sensitive environments on or within 200 feet of observed contamination. 

No terrestrial sensitive environments have been klentified on or within 200 feet of the site property. 

Ref. No. 13. pp. 79-80 

AIR ROUTE 

19. Describe the likelihood of release of contaminants to air as follows: observed release, 
suspected release, or none. Identify contaminants detected or suspected and provide a 
rationale for attributing them to the site. For observed release define the supporting analytical 
evidence. 

A release of contaminants from the site to air has not been documented. There were no readings 
above background detected on an HNu photoionization detector or mercury vapor analyzer during 
either the on-site reconnaissance or site inspection sampling event, respectively. 

Ref. No. 19. pp. 12, 29 

20. Determine populations that reside within 4 miles of the site. 

pittance 
0 - ' / . mi 
>y4-14mi 
>V4-1 mi 
>1 - 2 m i 

. >2 - 3 mi 
>3 - 4 mi 

Ref. No. 7 

Pppuiatipn 
13 
38 
506 
10,829 
36,650 
103,624 
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21. Identify sensitive environments. Including wetlands and associated wetlands acreage, within 4 
miles of the site. 

Distance 
0 - Vi mi 
>y4-V6ml 
>V6 - 1 ml 
>1 - 2 ml 
>2 - 3 mi 
>3 - 4 mi 

Wetlands Acreaae 
& 
1 
217 
462 
506 
351 

Sensitive Environment 
None identified 
None Identified 
1 Federally Endangered Species 
None Identified 
None Identified 
None Identified 

Ref. Nos. 3; 8; 13, pp. 79-80 

22. If a release to air is observed or suspected, determine the number of people that reside or are 
suspected to reside within the area of air contamination from the release. 

A release of contaminants from the site to air is neither observed nor suspected. There were no 
readings above background detected on an HNu photoionization detector or mercury vapor analyzer 
during either the on-site reconnaissance or site inspection sampling event, respectively. 

Ref. No. 19. pp. 12, 29 

23. If a release to air is observed or suspected, identify any sensitive environments, listed in 
question No. 21, that are or may be located within the area of air contamination from the 
release. 

A release of contaminants from the site to air is neither observed nor suspected. There were no 
readings above background detected on an HNu photoionization detector or mercury vapor analyzer 
during either the on-site reconnaissance or site inspection sampling event, respectively. 

Ref. No. 19, pp. 12, 29 
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EXHIBIT A 

PHOTOGRAPH LOG 

LCP CHEMICALS, INC. 
UNDEN, UNION COUNTY, NEW JERSEY 

SITE RECONNAISSANCE 

DECEMBER 14, 1994 
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Photograph Index 
LCP Chemicals, Inc. 
Linden, New Jersey 

December 14, 1994 

Report No.: 8003-431 

All Photographs taken by Jin Ho Jang 

Photo No. Description Time 

1 

10 

11 

12 

13 

14 

15 

View looking northeast along the railroad tracks, from the site's 11:01 
NJPDES permitted outfall, at an upgradient intermittent stream. 

Photo of the discharge from a drainage pipe originating from GAF 11:02 
Corporation, north of the LCP site's NJPDES permitted outfall. 

View of the site's NJPDES permitted outfall at the northernmost end 11:02 
of the South Branch Creek. 

Photo of the abandoned pipe associated from with Elizabethtown Water 11:05 
Company line. 

Photo looking east at the origins of the South Branch Creek and the 11:07 
Avenue B bridge from the site's railroad bridge. 

Photo looking west at the origins of the South Branch Creek and the 11:17 
site's railroad bridge from Avenue B. 

Photo looking downstream (southeast) at the South Branch Creek 11:24 
from the northern edge of Avenue B and the LCP property. 

Photo looking downstream (southeast) along the South Branch Creek 11:37 
from site monitoring well P-2. 

Photo looking upstream (northwest) along the South Branch Creek 11:38 
from site monitoring well P-2. 

Photo of one of the site's new monitoring wells located adjacent to 11:42 
site monitoring well P-2. 

Photo looking southeast at the South Branch Creek and monitoring well 11:51 
P-2. Note the pipeline bridge, associated with Northville industries, 
which crosses the South Branch Creek before the creek discharges into 
the Arthur Kill. 

Photo of a stormwater pipe outfall with the South Branch Creek. Note 12:08 
the outfall is located in the southwestern portion of the site. 

View looking east along the South Branch Creek at the Northville 12:11 
Industries pipeline bridge from the southwestern portion of the site 
adjacent to the stormwater pipe outfall displayed in Photo No. 12. 

View looking northwest of the Brine Sludge Lagoon. 12:22 

View looking southeast of the Brine Sludge Lagoon. 12:35 
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December 14,1994 
View looking northeast along the railroad tracks, from the site's 
NJPDES permitted outfall, at an upgradient intermittent stream. 
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11:01 

December 14.1994 
Photo ofthe discharge from a drainage pipe originating from 
GAF Corporation, north ofthe LCP site's NJPDES permitted outfall. 
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3. December 14,1994 
View ofthe site's NJPDES permitted outfall atthe northernmost 
end ofthe South Branch Creek 

11:02 

December 14,1994 
Photo ofthe abandoned pipe associated with Elizabethtown 
Water Company line. 

11:05 
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December 14.1994 
Photo looking east at the origins ofthe South Branch Creek and 
the Avenue B bridge from the site's railroad bridge. 

11:07 

December 14,1994 11:17 
Photo looking west at the origins ofthe South Branch Creek and the 
site's railroad brkjge from Avenue B. 
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December 14,1994 
Photo looking downstream (southeast) at the South Branch Creek 
from the northem edge of Avenue B and the LCP property. 

11:24 

December 14,1994 
Photo looking downstream (southeast) at the South Branch Creek 
from site monitoring well P-2. 

11:37 
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December 14,1994 
Photo looking upstream (northwest) along the South Branch Creek 
from site monitoring well P-2. 

11:38 

10. December 14,1994 
Photo of one ofthe site's new monitoring wells located 
adjacent to site monitoring well P-2. 

11:42 
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11. December 14,1994 
Photo looking southeast at the South Branch Creek and monitoring 
well P-2. Note the pipeline bridge, associated with Northville 
industries, which crosses the South Branch Creek before the creek 
discharges into the Arthur Killl 

11:51 

12. December 14,1994 
Photo of a stormwater pipe outfall with the South Branch Creek. 
Note the outfall is located in the southwestern portion ofthe site. 

12:08 
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December 14,1994 
View looking east along the South Branch Creek at the Northville 
Industries pipeline bridge from the southwestern portion ofthe site 
adjacent to the stormwater pipe outfall displayed in Photo No. 12. 

12:11 

14. December 14,1994 
View looking northwest ofthe Brine Sludge lagoon. 

12:22 
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15. December 14.1994 
Vjew looking southeast ofthe Brine Sludge Lagoon. 

12:35 
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EXHIBIT B 

PHOTOGRAPH LOG 

LCP CHEMICALS, INC. 
UNDEN, UNION COUNTY, NEW JERSEY 

SITE INSPECTION SAMPUNG EVENT 

JANUARY 11, 1995 
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Photograph Index 
LCP Chemicals, Inc. 
Unden, New Jersey 

January 11, 1995 

All Photographs taken by David Kahlenberg 

it should be noted that all of the samples were collected on January 11. 1995. and that the placards 
displayed in the photos were erroneously dated January 11, 1994. 

Photo No. Description •' Time 

1 Photo of B. Pierre collecting surface water sample SW10 0801 

2. Photo of B. Pierre collecting sediment sample SEDl 0 > 0805 

3. Photo of J. Jang collecting surface water sample SW9 0820 

4. Photo of J. Jang collecting sediment sample SED9 0826 

5. Photo of J. Jang collecting duplicate surface water samples SW6/SW7 0846 

6. Photo of B. Pierre collecting duplicate sediment samples SED6/SED7 0852 

7. Photo of J. Jang collecting surface water sample SW8 0946 

8. Photo of J. Jang collecting surface water sample SW5 0959 

9. Photo of J. Jang collecting sediment sample SED5 1028 

10. Photo of J. Jang collecting surface water sample SW2 1054 

11. Photo of B. Pien-e collecting surface water sample SW3 1118 

12. Photo of B. Pierre coilecfing sediment sample SED3 1127 

13. Photo of J. Jang collecting surface water sample SW4 1127 

14. Photo of B. Pierre collecting sediment sample SED4 , 1148 

15. Photo of J. Jang collecting surface water sample SWl 1330 

16. Photo of B. Pierre collecting sediment sample SEDl 1342 

17. Photo of J. Jang collecting soil sample SL3 1404 

i a Photo of B. Pien-e collecting soil sample SL2 1427 

19. Photo of J. Jang collecting soil sample SLI 1455 
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January 11, 1995 
Photo of B. Pierre collecting surface water sample SWIO. 

Report No.: 8003-431 

08:01 

2. January 11, 1995 
Photo of B. Pierre collecting sediment sample SED10. 

08:05 
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3. January 11, 1995 
Photo of J. Jang collecting surface water sample SW9. 

08:02 

4. January 11, 1995 
Photo of J. Jang collecting sediment sample SED9. 

08:26 
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January 11,1995 08:46 
Photo of J. Jang coliecting duplicate surface water samples SW6/SW7. . 

6. January 11,1995 08:52 
Photo of B. Pierre collecting duplicate sediment samples SED6/SED7. 
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7. January 11, 1995 
Photo of J. Jang collecting surface water sample SW8. 

09:46 

^ • . , . : ^ ^ \ "Wm^^^-" 

January 11.1995 
Photo of J. Jang collecting surface water sample SW5. 

09:59 

1 I 
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January 11. 1995 
Photo of J. Jang collecting sediment sample SED5. 

10:28 

10. January 11, 1995 
Photo of J. Jang collecting surface water sample SW2. 

10:54 
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11. January 11, 1995 
Photo of B. Pierre collecting surface water sample SW3. 

11:18 

12. January 11,1995 
Photo of B. Pierre collecting sediment sample SED3. 

11:27 
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January 11, 1995 
Photo of J. Jang collecting surface water sample SW4. 

11:27 

14. January 11, 1995 
Photo of B. Pierre collecting sediment sample SED4. 

11:48 
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15. January 11, 1995 
Photo of J. Jang collecting surface water sample SWl. 

13:30 

16. January 11, 1995 
Photo of B. Pierre collecting sediment sample SEDl. 

13:42 
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17. January 11, 1995 
Photo of J. Jang collecting soil sample SL3. 
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14:04 

18. January 11, 1995 
Photo of B. Pierre collecting soil sample SL2. 

14:27 
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19. January 11, 1995 
Photo of J. Jang collecting soil sample SLI. 

14:55 
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TITLE: 
FIFTEEN-MILE SURFACE WATER PATHWAY MAP 
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MALCOLM PIRNIE, INC. PROJECT NOTES 

To:File Date: July 19, 1995 

From:David Kahlenberg Project #:8003-431 

Subject: Groundwater Apportionment SHe Name: LCP Chemicals 

The population within a four mile radius of the LCP Chemical site obtains its potable water from the following 
municipal water suppliers: Elizabethtown Water Company, the City of Rahway, Middlesex Water Company, and 
the City of New York. 

Elizabethtown Water Companv (EWC): The EWC distribution system currently Ijlends water from five surface 
water intakes with water from 76 operating wells to provide water to 183,853 service connections. A total 
population of 498,241 (183,853 service connections x 2.71 people/household in Middlesex County) receives its 
drinking water from EWC. Surface water makes up roughly 85% of the total system flow with one of the 
intakes on the Raritan River providing more than 40% of the total system flow and the distribution system Is 
completely interconnected. None of the surface water Intakes utilized by EWC are located along the LCP 
Chemical surface water pathway. The Harrison Street Weiifield and St. Walburga Wellfield were identified 
within four miles of the site; however, EWC has closed these wells due to contamination. 

Middlesex Water Company (MWC): Middlesex Water Company (MWC) utilizes 32 wells in conjunction with a 
surface water intake and water purchased from the Elizabethtown Water Company to supply potable water to 
approximately 52,000 service connections in the communities of South Piainfieid, Metuchen, Carferet, 
Woodbridge, Edison and portions of Clark. A total population of 140,920 (52,000 service connections x 2.71 
people/household in Middlesex County) receives its drinking water from Middlesex Water Company. Water is 
also provided via bulk transmission lines to the communities of Edison Township, Highland Park, Old Bridge 
MUA, Mariboro Township MUA and Sayreville. Although the system is interconnected in such a way that it is 
possible for water from any water supply unit to reach the bulk transmission lines, practically all of the water 
shipped In the bulk transmission lines originates from the surface water intake. The surface water intake 
accounts for 63.2% of the total system flow for MWC, wells account for 31.4%, and 5.4% is purchased from 
the Elizabethtown Water Company. The surface water intake utilized by MWC is not located along the LCP 
Chemical surface water pathway. In addition, none of MWC's groundwater wells are located within four miles 
of the LCP Chemical site. 

City of Rahway: The City of Rahway operates a blended distribution system consisting of a surface water 
intake located on the Rahway River and one groundwater well (Well #6) to provide potable water to 
approximately 25,325 people. The groundwater well is not located within four miles of the site and the surface 
water intake is not located on the LCP Chemical surface water pathway. 

Citv of New York (CNY): The CNY distribution system provides potable water to the population in the City of 
New York and Staten Island from the New York State Resen/oir System located in upstate New Yori<. The 
surface waters (resen/oirs) associated with this water supply system are not located along the LCP Chemical 
surface water pathway. 
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Table 6. Household, Family, and Group Quartan Characteristics: 1990 
For dfArrtion of f i m s and m v s w i ^ ov n n v o i i . I M tvxt) 

Stott 
County 
Ploca and [In SdKttd 

Stotts] County 
Subdiviswn 

n n i M t 

COUNTY 
ArtoniK Cognfv — 

Cast fctov Counrv 

Huntirtoo County 

Uonsr County „ 
Mi f id lmi Catfinr , „ , ;. 

Momt Coumv 
Ocion Coonfv 

Union Counrv . . . . . . . . . . . - . . . 

P U a AND COUNTT SUBDIVISION 
Abtid^in townwio Monmouni Counlv — -

AI«xonana towrnno nuniffOon Counlv 
AilonwCBv rowflimo rtorrtn Counrv 

AUtntunr bofougn. Monmoum Coonfv 

* l low»CBP Sol«n Countv 

A/Monad* CDP HuRiffOofl Counrv 

t t id t ten borouqn. Camdw Counlv 

AvolM borawtn Coot Uov Counrv 

Baraoqm CDP Octon Counrv 

Samoqof uqm oorougn Ccton Counrv 
Somnqiwi oorouqft Camofn Counrv 
Sou R iw rowninto Suninqron Cognrv 
Bov (4tad borougn Octon Counrv . 
Bovonnt orv MuOion Counrv . . . „ 

B»ocn Mov«n Borouqn Oceon Counrv 

BMfTvtsfovm CDP Warren Counrv 

8««tv4lt CDP f5M« Counrv . 

!r»r=s«r = : r ; ; ; - , C;.T.i;- Ci.f.rt 

Bt*vri«r» rown Wornn Counrv . . . — „ _ _ 
Stn/mhM borougn, Btrgm Counrv 

Btrlwlw Hwjnn CDP Un«n Counrv 

BeT*n rownVMo Comotn Counry - . - _ , _ , . 

SttnMniffl fovffitfto. Hi^TfT^on Coun^ _____ 

Bnwtv ory Burltngron Counry . _ _ _ . „ . 

SIOMtown rowninio worrtn Counrv 
BlQamTiwd CDP E i u i Counrv 
Bloomhtio io»n>nio (sua Counrv 
Bloomngoow borougn PoiMK Counrv 

Soontw roum Morrn Counry . . „ 

f Brodl^v B M « I borougn Monmourrr Counrv . . 

BrondnnM* borougn. Suutx Counry 
Bros* Cairlt CDP Worren Counlv . - . . 

Bnck Townwio CDP Octon Counrv 
Bndgorofi orv Cumotnona Counrv 

Ptnom i t 
l»»n*e ld i 

7 S M t M 1 

218 321 
816 230 
380 910 
493 933 

92 414 
131 455 
759 590 
225 971 
544 I M 
104 438 

309 804 
t » t I I I 
541 950 
413 660 
426 852 
442 797 

63 765 
235 585 
129 218 
t V 238 

90 398 

16 896 
7 144 
3 531 
3 44« 

2 728 
5 709 

759 
1 828 
1 335 
2 759 

2 530 
1 714 

7 M 
4 747 
1 074 

16 277 
36 225 

4 629 
9 205 
1 150 

1 809 
12 212 
2 141 
1 I M 

12 120 
657 

6 774 
1 580 
1 226 

61 191 

1 4 M 
4 237 
9 324 
3 966 
3 815 
7 084 

34 123 
34 123 
12 M 3 
5 851 

2 663 
24 417 
34 794 
11 540 
11 540 
5 672 
5 453 

16 144 
6 544 
3 104 

2 973 
5 101 
5 331 

44 433 
44 633 

7 530 
890 

7 811 
8 19» 
3 440 

4 297 
7 334 
9 475 
4 445 

10 885 
851 

1 419 
66 170 
66 170 
18 28« 

A I I V M H - I 
»oMl 

1 7*« 711 

85 123 
308 880 
136 554 
178 758 
37 856 
47 118 

278 752 
78 845 

208 739 
37 904 

116 941 
' 735" 833" 

197 570 
148 751 
168 147 
155 269 
23 794 
88 346 
44 456 

33 997 

5 905 
2 579 
1 203 
1 471 

1 232 
1 859 

298 
655 
473 
956 

967 
534 
261 

1 695 
390 

6 871 
15 731 

1 774 
3 622 

498 

838 
4 854 

989 
424 

4 163 
330 

2 688 
554 
530 

25 309 

659 
1 832 
3 047 
1 679 
1 188 
3 447 

13 374 
13 374 
* 675 
2 718 

1 027 
8 799 

17 614 
3 8 M 
3 8 M 
1 950 
1 777 
6 345 
2 449 
1 033 

1 O I I 
1 835 
1 773 

18 455 
18 455 
2 747 

330 
2 777 
3 121 
1 241 

1 784 
2 857 
3 675 
2 009 
3 744 

354 
t n 

24 965 
24 965 

6 725 

Torol 

] 021 I M 

56 576 
225 188 
104 190 
129 568 
25 667 
34 966 

191 363 
60 80« 

136 143 
29 295 

S2 447 
1/5 451 
145 892 
113 074 
120 783 
115 135 

17 645 
65 36« 
35 516 

131 200 
25 OI I 

4 617 
2 Q09 
1 016 
1 033 

843 
1 603 

208 
519 
382 
774 

729 
482 
181 

1 337 
30O 

3 5*4 
8 183 

1 267 
2 433 

344 

545 
3 420 

555 
311 

3 343 
198 

1 663 
435 
364 

16 528 

421 
1 286 
2 476 
1 077 
1 046 
1 991 
9 193 
9 193 
3 531 
1 381 

728 
6 733 

12 394 
3 325 
3 325 
1 502 
1 432 
4 608 
1 843 

882 

753 
1 380 
1 474 

11 857 
11 857 
2 094 

255 
2 079 
2 127 
1 004 

1 148 
2 024 
2 490 
1 084 
3 oao 

241 
403 

18 729 
18 729 
4 640 

heuw-
M o t M - KeUv. no 

OMM buiband 
fomiy prtMW 

571 701 

"41 202 
184 258 
85 741 
96 405 
20 592 
25 318 

124 659 
49 629 
90 508 
25 953 

62 715 
-T i rS4~ 

120 609 
96 850 

102 028 
84 917 
13 780 
55 575 
30 810 

101 002 
20 807 

3 873 
I 659 

922 
904 

750 
1 439 

174 
427 
329 
644 

590 
442 
149 

1 162 
262 

1 662 
3 713 

1 021 
1 952 

237 

448 
2 719 

447 
248 

2 838 
173 

1 499 
341 
293 

11 956 
344 

1 090 
2 035 

880 
950 

1 654 
6 944 
6 944 
2 732 
1 009 

596 
5 442 

I I 074 
3 017 
3 017 
1 265 
1 151 
4 I M 
1 417 

803 

510 
1 098 
1 328 
9 258 
9 258 
1 763 

227 
1 674 
1 645 

893 

809 
1 6<3 
1 913 

778 
2 799 

193 
374 

15 810 
15 810 
2 674 

i i t t i S 

11 647 
29 139 
14 015 
26 205 

3 882 
7 429 

S3 401 
8 453 

34 343 
2 371 

i ; 441 
23 884 
19 442 
11 923 
14 443 
22 753 

3 017 
7 231 
3 379 

22 fSo 
3 090 

555 
262 

65 
99 

72 
128 
27 
73 
37 
80 

no 
27 
24 

126 
27 

1 611 
3 584 

181 
373 

92 

61 
524 
90 
47 

389 
19 

295 
56 
59 

3 475 

61 
154 
339 
148 
65 

272 
1 637 
1 637 

OlO 
245 

100 
932 
997 
220 
220 
179 
202 
327 
164 
51 

197 
211 
112 

1 970 

1 970 
248 

IS 
312 
354 

83 

258 
256 
422 
230 
193 
34 
17 

2 259 
2 259 
1 421 

Totd 

m us 

28 547 
83 692 
32 344 
49 190 
12 189 
12 152 
87 3*9 
18 037 
72 596 

8 611 

_ J 4 494. 
63 382 
51 678 
35 677 
47 344 
40 134 

6 149 
22 978 

8 940 
411 1116 

8 986 

1 288 
570 

. 187 
438 

389 
256 

90 
136 
91 

182 

231 
52 
80 

358 
90 

3 2*7 
7 548 

507 
1 189 

152 

293 
1 434 

434 
113 
820 
132 
825 
119 
164 

8 781 

238 
S44 
571 
602 
142 

1 454 
4 IS l 
4 181 
1 141 
1 337 

299 
2 044 
5 220 

535 
535 
44* 
345 

1 737 
606 
151 

25S 
455 
299 

6 598 
6 598 

653 
75 

698 
994 
235 

636 
833 

1 185 
923 
644 
113 
74 

6 236 
6 236 
2 085 

.. . . .< .. 

ToM 

4 4 * 1/1 

22 644 
71 604 
26 744 
41 328 
10 404 
10 191 
75 440 
14 875 
59 931 
4 770 

_ _ 2 a - W 
50 903 
43 434 
28 312 
41 879 
33 477 

5 329 
18 182 
7 193 

41 475 
7 551 

1 038 
454 
144 
371 

332 
197 
79 

107 
84 

162 

199 
39 
61 

280 
74 

2 836 
4 391 

415 
1 031 

143 

253 
1 200 

3*4 
90 

695 
121 
709 
98 

147 
7 955 

204 
475 
441 
447 
107 

1 225 
3 575 
3 575 

948 
t 0*4 

247 
1 741 
4 928 

414 
414 
373 
275 

1 432 
494 
115 

207 
374 
251 

5 675 
5 675 

507 
62 

582 
737 
185 

543 
678 
945 
731 
522 
97 
47 

5 33* 
5 33* 
1 802 

6 5 T < n « r i « n r 

TolOl 

t n 7 3 * 

9 59* 
30 959 

9 309 
16 352 
5 510 
5 O M 

30 077 
5 940 

22 921 
2 349 

• 11 5*9. 
19 029 
19 373 
9 742 

27 121 
15 585 
2 579 
5 351 

2 76* 
19 044 

3 47* 

250 
209 

55 
97 

B2 
69 
3* 
24 
44 
81 

104 
17 
15 
81 
34 

1 357 
3 022 

184 
521 

97 

135 
400 
2 W 

4 * 
372 

54 
235 

44 
73 

3 958 

112 
193 
207 

81 
7 

118 
1 245 
1 245 

404 
404 

113 
919 

4 023 
181 
181 
167 
97 

425 
202 

34 

89 
157 
128 

2 490 
2 490 

169 
23 

213 
315 

82 

205 
207 
369 
24* 
151 
52 
44 

2 855 
2 855 

937 

F m d . 

113 S I l 

7 302 
24 491 

7 303 
12 633 
4 204 
3 941 

23 O i l 
4 5*4 

17 404 
1 842 

_ . « - « J 4 j 
14 955 
15 332 
7 749 

21 474 
12 133 

1 924 
4 145 
2 167 

14 943 
2 732 

185 
167 
35 
77 

65 
59 
2* 
21 
33 
51 

87 
15 
15 
64 
28 

1 075 
2 201 

142 
421 

81 

111 

280 
159 
34 

277 
37 

172 
38 
51 

3 0*4 

90 
129 
142 
61 

5 
94 

951 
951 
307 
314 

94 
729 

3 227 
129 
12? 
130 
72 

354 
163 
29 

6* 
104 
90 

1 993 
1 993 

12* 
18 

169 
250 

57 

149 
154 
293 
198 
115 
40 
31 

2 274 
2 274 

73* 

Ptnam ear 

HOHMtaM 

t T O 

2.54 
2 6 4 
2 7 9 
2.76 
2.44 
2.7? 
2 7 2 
2.87 
2.42 
2.76 

2.71 
2.74 
2 7 * 
2.54 
2 8 5 
2.6* 
2 6 7 
7 01 
2 71 
2 6 6 

2 8 6 
2.77 
2.94 
2.34 

2 2 1 
3 0 7 
2.55 
2.79 
2 8 2 
2.8? 

2.62 
3 2 1 
L i t 
2 * 0 
2.75 
2 3 7 
2.30 

2 6 1 
2 5 4 
231 

2.16 
2.52 
2.16 
2.74 
2.91 
1 99 
2 5 2 
2 85 
2 31 
2 42 

2.22 
2 3 1 
3 0 4 
2 3 4 
321 
2.04 
2 5 5 
2.55 
2 6 9 
2.15 

2.59 
2 7 7 
2 0 9 
2 9 ? 
2 9 ? 
2 9 1 
3 0 7 
2 5 4 
2 4 7 
30O 

2 9 4 
2 78 
3 0 1 
2 4 2 
2 42 
2.74 
2 7 0 
2 * 1 
2.43 

2n 
2 4 1 
2.57 
2 5 8 
2 2 2 
2.91 
2 40 
2 9 7 
2 6 5 
2 65 
2.72 

-

1 2 1 

3.13 
3.14 
3.23 
3 2 * 
2 9 * 
3.24 
3 3 2 
3 3 0 
3 2 6 
3.14 

- 3 . 4 4 -
3 . 1 * 
3.24 
3 2 1 
3.04 
3.33 
3.15 
3 11 
3 3 * 
3.19 
3.14 

3 2 7 
3 14 
3 21 
2.81 

2 6 9 
3.31 
3 11 
3.13 
3 18 
3.24 

3 0 3 
3 3 3 
3.23 
3 1 4 
3.14 
3.2* 
3 13 

3 11 
3 1 7 
2.83 

2.6* 
3 02 
2 9 4 
3 2 2 
3 2 9 
2.55 
3.08 
3 25 
2.81 
3 0 6 

2.78 
2,76 
343 
2 9 4 
3.44 
2.44 
3.13 
3 1 3 
3.13 
2 9 4 

3.09 
3.21 
2.50 
3.22 
3.22 
3 35 
3 4 3 
3 0 2 
3 0 7 
3.24 

3.42 
3 22 
3 3 3 
3 0 7 
3 0 7 
3,15 
3.11 
3 3 1 
3 1 5 
3 1 0 

3,02 
3,0* 
3 10 
2 9 6 
3 2 3 
2 9 0 
3 2 1 
3 1 0 
3 10 
3 3 0 

P r * . 

Totm 

171 3 M 

6 004 
9 150 

14 154 
8 891 
2 675 
6 59* 

18 616 
4 111 
6 93? 
3 33* 

14 OW -
23 669 
11 174 
7 673 
6 351 

10 243 
1 529 
4 694 
' 725 
6 581 
1 209 

142 
154 
63 
34 

36 
191 

36 
36 

691 

522 
1 761 

3 292 
24 

115 
18 

253 

15 

90 
90 

24 

6 
41 

525 
440 
440 

13 
1 053 

51 

19 

428 
428 

13 
145 
126 

44 
349 

12 
10 
3 

303 
303 
654 

• i « r a » « a e 

Irani*. 
l i o n i a ^ 

91 U 9 

3 014 
5 4*5 
7 06* 
6 812 
1 83? 
6 047 
> 3S3 
1 712 
3 541 
3 2 M 

- - J « O J -
7 924 
5 904 
4 144 
4 52? 
5 321 
1 337 
4 204 
1 i i 3 
3 8*4 

7*4 

12? 
140 
63 

i?T 

36 
36 

67? 

2* 
934 

3 241 

115 

13 
13 

5 1 * 
402 
403 

1 0O7 
C l 

144 
164 

11 
97 

124 

l i s 

2*4 
284 
625 

wrt 

O M v a ^ 
u r n • 

g raa 
guoTMn 

7* t W 

2 992 
3 665 
7 088 
2 07? 

836 
551 

10 243 
2 399 
3 37* 

78 

toTir-
15 743 
5 270 
3 509 
1 822 
4 942 

192 
490 

2 697 
425 

13 
14 

36 

36 

• 

_ 

_ 
_ 

12 

494 
827 

31 
24 

18 

253 

15 

77 
77 

24 

4 
41 

7 
31 
38 

13 
44 

19 

264 
264 

2 
4 * 

. 
44 

234 
12 
10 
3 

17 
17 
29 

56 NEW JERSEY SUMAAARY POPULATION AND HOUSING CHARAOERISTICS 



ARCS n CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-431 

Date: December 14. 1994 

Incoming Call 

From: Richard Sadowski 

Affiliation: Elizabethtown Water Co. 

Time: 1:10 AM fl PM • 

908-694-1234 
Telephone No. 

Malcolm Pimie Staff: Christopher Bath O ' A T A O ^ ( £ ^ 7 ^ T ^ 

Summaiy of Conversation: 

r609'> 860-0100 
Telephone No. 

Mr. Sadowski related the following infonnation. The Harrison Street Wellfield and the St 
Walburga Wellfield are closed due to contamination. 
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ARCS n CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-454 

Date: June 13. 1995 Time: 2:05 AM [] PM [X] 

Outgoing Call ( 

To: Richard Sadowski r908;) 654-1234 
Telephone No. 

Affiliation: Elizabethtown Water Company 

Malcohn Pimie Staff: Andrew Clibanoff r609^ 860-0100 
Telephone No. 

Summary of Conversation: 

I called Mr. Sadowski to confirm information gathered for the Clomell Dubilier Electronics, 
Inc Site at the Site Inspection Prioritization stage back in February 1994. Mr. Sadowski 
stated that there have been no significant changes in Elizabethtown Water Company's water 
supply and distribution system in the past 1.5 years. There are 183,853 service connections 
in the water company's distribution system. There are approximately 72 active wells being 
utilized. All of the wells within four miles of the Cornell Dubilier Electronics, Inc. site that 
were in use in February 1994 are currently still in use. Mr. Sadowski stated that 85% of 
the total system flow is provided by the surface water intake with the remaining 15% 
provided by the wells. Mr. Sadowski was unsiire if any single surface water intake provides 
more than 40% of the total system flow. He recommended that I call Jim Cowley at the 
treatment plant (same phone niunber as above) for more information about the intakes. 
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ARCS n CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-454 

Date: June 15. 1995 Time: 9:05 AM fX] PM • 

Incoming Call 

From: Jim Cowlev (908;) 654-1234 
Telephone No. 

Affiliation: Elizabethtown Water Company 

Malcolm Pimie Staff: Andrew Clibanoff (609^ 860-0100 
Telephone No. 

Summary of Conversation: 

Mr. Cowley returned my phone call from earlier in the week. I called Mr. Cowley to gather 
information about the Elizabethtown Water Company's surface water intakes. Mr. Cowley 
indicated the water company has three intakes located on the Raritan River, one intake on 
the Delaware and Raritan Canal, and one intake on the Millstone River. All five of the 
intakes are located in the vicinity of the confluence of the Raritan and Millstone Rivers. 
The intake located on the Millstone is a standby intake that was never used this past year. 
Water from the intakes is pumped to a water treatment plant. An average total of 120 
million gallons per day (MGD) of water is treated at the plant. Of that total, 84 MGD is 
pumped via two 66 inch lines located side by side on the Raritan River. Eighteen MGD is 
pumped from the remaining intake on the Raritan River and the remaining 18 MGD is 
pumped via a 54-inch line located on the Delaware and Raritan CanaL Mr. Cowley stated 
that the Elizabethtown Water Company does not keep records of how much each of the 66-
inch lines pumps individually. The two lines are thought of as one intake by the company. 
However, Mr. Cowley indicated that the newer of the 66-inch lines provided the m^ority 
of the water. Mr. Cowley could not say for sure whether the new 66-inch line provides 
more than 40% of the total flow in the distribution system. 
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ARCS n CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-454 

Date: June 19. 1995 

Incoming Call 

From: Jim Cowley 

Time: 9:05 AM \X\ PM Q 

(908^ 654-1234 

Affiliation: Elizabethtown Water Company 
Telephone No. 

Malcolm Pimie Staff: Andrew Clibanoff 

Summary of Conversation: 

(609;) 860-0100 
Telephone No. 

I called Mr. Cowley for the capacities ofthe Ave intakes owned by the Elizabethtown Water 
Company. Capacities for the intakes are shown in the table below: 

1 Intake 

2 - 66-inch Raritan River Intakes 

54-inch Raritan River 

Delaware and Raritan Canal 

1 Millstone* 

Capacity (MGD) 

140 

40 

40 

25 

The Millstone River intake is a standby intake that has not been used during the 
past year. 

1 0 0 0 8 6 



ARCS n CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003293 

Date: February 24. 1994 Time: 9:30 AM fxl PVf \] 

Outgoing Call 

To: Richard Sadowki f908^654-1234 
Telephone No. 

Affiliation: Elizabethtown Water Companv 

Malcolm Pimie Staff: Laurie Drouehton (9U) 641-2970 
Telephone No. 

Summary of Conversation: 

I called to verify existing information Malcolm Pimie has on file. Mr. Sadowski confirmed 
no wells were located in Linden, Carteret, Rahway, or Woodbridge. Elizabethtown has a 
total of 131 wells. Mr. Sadowski indicated he would fax a copy of the 1992 territory served 
tabulation. 

1 0 0 0 8 7 
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ELIZABETHfOUN WATER COMPANY 
UELL LIST 

ToMn Facility Name 

Mountain Sta. #1 
Mountain Sta. 1112 
Papen Road 
Wells Road «1 
Wells Road «2 . 
EUs Well 
Green Brook #1 
Green Brook #2 
Green Brook IKS 
Green Brook #4 
Green Brook #5 
Green Brook #6 
Green Brook (»7 
Green Brook UB 
Green Brook #9 
Green Brook #11 
Rock Avenue 
Oujnton Avenue 
Richfield Avenue 
Sebrings Hill M 
Sebrings Mill «6 
Sebrings Mill «7 
Sebrings Mill «8 
Montgomery #1 
Montgomery 12 
Bristol Road 
Central Avenue 
Charles Street «1 
Charles Street #2 
Board of Education 
Rockview Avenue 
Rockview Terrace 
Rock Avenue 
Fifth Street 
George Street 
Netheruood «1 
Netherwood «2 
Netherwood «3 
Netherwood «A 
Netherwood #5 
Netherwood «6 
Netherwood «7 
Netherwood KB 
Netherwood «9 
Netherwood «10 
Netherwood « n 
Netherwood «12 
City of Piainfieid 
Prospect Avenue 
WatChung Avenue 
Ptainsboro #1 
Plalnsboro «2 
Edgerstoune 

Well Depth 

366 
404 
225 
130 
130 
59 
451 
376 
550 
400 
373 
373 
238 
445 
507 
510 
350 
502 
401 
300 
412 
285 
430 
305 
335 
315 
300 
454 
572 
311 
400 
400 
350 
350 
89 
350 
500. 
350 
400 
350 
300 
350 
304 
350 
350 
350 
352 
300 
350 
605 
120 
208 

Well Permit 
Nii*er 

25-13435 
25-5803 
25-11512 
26-4751 
45-23 
45-24 
45-25 
45-26 
25-572 
25-632 
25-633 
25-2715 
25-2716 
25-2718 
25-12665 
46-14 
46-15 
25-11582 
45-43 
25-11367 
25-13397 
28-5407 
28-5511 
25-9206 
25-9083 
25-872 
45-4 
45-22 
25-13898 
25-13106 
25-13248 
25-12961 
45-21 
45-9 
45-10 
45-11 
45-12 
45-13 
45-14 
45-15 
45-16 
45-17 
45-18 
45-19 
45-20 
45-27 
25-9037 
25-8165 
28-9278 
28-11477 
28-5000 

Effective 
Date 

7/12/83 
7/12/83 
7/12/83 
7/12/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
7/31/83 
7/31/83 
8/17/64 
8/17/64 
8/17/84 
8/17/84 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/63 
6/7/63 
6/7/63 
6/7/63 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/83 
6/7/63 
6/7/83 
6/7/83 
6/7/83 
7/12/63 
7/12/83 
7/12/63 

formation 

Basalt 
Basalt 
Basalt 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Stockton 
Stockton 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Raritan 
Raritan 
Stockton 

Pinp Cap. 
(GPM) 

750 
356 
220 
75 
75 
300 
310 
650 
60 
350 
315 
278 
179 
495 
500 
340 
330 
185 
250 
200 
400 
300 
200 
450 
450 
330 
475 
300 
150 
400 
300 
200 
150 
300 
125 
225 
225 
600 
400 
300 
325 
350 
300 
300 
300 
250 
250 
400 
300 
280 
350 
295 
125 

Motor 
HP 

60 
40 
40 
10 
10 
30 
25 
50 
7.5 
30 
25 
25 
15 
40 
50 
25 
40 
40 
30 
25 
40 
30 
25 

40 
60 
40 
25 
50 

25 
20 
40 
20 
20 
20 
25 
15 
15 
20 
25 
25 
30 
25 
20 

50 
40 
30 

Type 

Turbine 
Turbine 
Turbine 
Turbine 
Turbine 
Turbine 
Turbine 
Turbine 
Submersible 
Turbine 
Turbine 
Turbine 
Turbine 
Turbine 
Turbine 
Submersible 
Submersible 
Turbine 
Turbine 
Submersible 
Submersible 
Submersible 
Submersible 
Submersible 
Submersible 
Submersible 
Submersible 
Submersible 
Submersible 
Turbine 
Submersible 
Submersible 
Submersible 
Submersible 
Turbine 
Turbine 
Turbine 
Submersible 
Turbine 
Submersible 
Turbine 
Submersible 
Submersible 
Submersible 
Submersible 
submersible 
Turbine 
Turbine 
Submersible 
Submersible 
Turbine 
Turbine 
Turbine 

Bouvf Brook 
BouTKi Brook 
Bridgewater 
Bridgewater 
Bridgewater 

-^Clark 
Green Brook 
Green Brook 
Green Brook 
Green Brook 
Green Brook 
Green Brook 
Green Brook 
Green Brook 
Green Brook 
Green Brook 
Green Brook 
Kenilworth 
Kenilworth 
Middlesex 

^ Middlesex 
Middlesex 
Middlesex 
Montgomery 
Montgomery 
Mountainside 
Mountainside 
Mountainside 
Mountainside 
N. Piainfieid 
N. Piainfieid 
jN. Piainfieid 
Pi scataway 
Piainfieid 
Piainfieid 
Piainfieid 
Piainfieid 
Piainfieid 
Piainfieid 
Piainfieid 
Piainfieid 
Piainfieid 
piainfieid 
Piainfieid 
Piainfieid 
Piainfieid 
Piainfieid 
Piainfieid 
Piainfieid 
Piainfieid 
Plainsboro 
Ptainsboro 
Princeton 

Somerset 
Somerset 
Somerset 
Somerset 
Somerset 
Union 
Somerset 
Somerset 
Somerset 
Somerset 
Somerset 
Somerset 
Somerset 
Somerset 
Somerset 
Somerset 
Somerset 
Union 
Union 
Middlesex 
Middlesex 
Middlesex 
Middlesex 
Somerset 
Somerset 
Union 
Union 
Union 
Union 
Somerset 
Somerset 
Somerset 
Middlesex 
Union 
Union 
Union 
Union 
Union 
U n i o n ^ / 

Union ) 
Union .' 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Middlesex 
Middlesex 
Mercer 

-y-

o 
o 
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Town 

Princeton 
Princeton 
Princeton 
Princeton 
Princeton 
Princeton 
Princeton 
Princeton 
Princeton 
Princeton 
Princeton 
Princeton 
Princeton 
Princeton 
Raritan Township 
Roselle 
Roselle 
Roselle 
Roselle 
Roselle 
RoselIe 
^Scotch Plains 
Scotch Plains 
jScotch Plains 
'Scotch Plains 
v^cotch Plains 
/Scotch Plains 
"̂ South Piainfieid 
South Piainfieid 
'Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springflald 

County 

Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Hunterdon 
Union 
Union 
Union 
Union 
Union 
Union 
Union 3 -
Union 
Union 
Union 
Union . 
Union 6> 
Middlesex 
Middlesex 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 

Faci1ity Name 

Grover Avenue 
Harrison Street #1 
Harrison Street #3 
Harrison Street #4 
Harrison Street #5 
Harrison Street §b 
Harrison Street #7 
Harrison Street'«8 
Stony Brook 1)2 
Stony Brook #3 
Stony Brook #4 
Stony Brook #6 
Stony Brook 1(7 
Stony Brook (KB 
Maple Glen 
Chandler Avenue 
First Avenue 
Walburga mi 
Walburga «2 
Walburga 1113 
Walburga #4 

' Aberdeen Road 
Glenside Avenue 
Jerusalem Road iKl 
Jerusalem Road #2 
Jerusalem Road «3 

-Morse Avenue 
Clinton Avenue 
Eighth Street 
Springfield 01 
Springfield «1A 
Springfield «2 
Springfield «2A 
Springfield «3 
Springfield 1114 
Springfield Ilf5 
Springfield III5A 
Springfield il'6 
Springfield «6A 
Springfield «7 
Springfield «7A 
Springfield «8R 
Springfield #9R 
Springfield #11 
Springfield «12R 
Springfield t t \ l 
Springfield «21R 
Springfield «23 
Springfield III24 
Springfield III25 
Springfield «29 
Springfield #32 
Springfield «36 
Springfield «41 
Springfield IV42 
Springfield «43 
Springfield «44 

Well Depth 

439 
503 
301 
302 
320 
335 
300 
347 
279 
353 
382 
304 
350 
302 
355 
350 
509 
350 
348 
321 
321 
350 
540 
650 
665 
708 
400 
350 
350 

• ~ i ' . . 

. 

• -

'•' ' " " • 

Well Permit 
Nuitier 

28-2607 
48-5 
28-4371 
48-6 
48-7 
28-1886 
28-4999 
28-5073 
46-8 
46-9 
46-10 
48-11 
48-12 
48-13 

26-2393 
26-1696 
26-2302 
26-2360 
26-2412 
26-2463 
25-12631 
25-7173 
25-130 
25-649 
25-600 
25-9261 
25-13354 
25-12632 
46-39 
46-40 

46-41 
26-4062 

46-42 
26-4082 
46-43 
46-44 
46-45 
46-46 
46-47 
46-48 

46-50 

46-51 

46-52 

46-53 

Effective 
Date 

7/12/83 
7/12/83 
7/12/83 
7/12/83 
7/12/83 
7/12/83 
7/12/83 
7/12/83 
7/12/63 
7/12/83 
7/12/63 
7/12/83 
7/12/83 
7/12/63 

7/31/83 
7/31/83 
7/31/83 
7/31/83 
7/31/83 
7/31/83 
6/7/83 
7/12/83 
7/12/83 
7/12/83 
7/12/63 
7/12/63 
6/7/83 
6/7/83 
7/12/83 
7/12/63 

7/12/63 
7/12/89 

7/12/83 
7/12/83 
7/12/83 
7/12/83 
7/12/83 
7/12/83 
7/12/83 
7/12/83 

7/12/83 

7/12/83 

7/12/83 

7/12/83 

Formatlon 

Raritan 
Stockton 
Stockton 
Stockton 
Stockton 
Stockton 
Stockton 
Stockton 
Stockton 
Stockton 
Stockton 
Stockton 
Stockton 
Stockton 

Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 

Brunswick 
Brunswick 

Brunswick 
Brunswick 
Brunswick 
Brunwsick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 

Brunswick 

Brunswick 

Brunswick 

Brunswick 

Pump Cap. 
(GPM) 

100 
100 
100 
110 
150 
400 
200 
400 
300 
500 
300 
450 
600 
600 
250 
300 
450 
200 
200 
350 
300 
250 
150 
275 
350 
150 
295 
475 
450 
50 
100 
150 
100 
300 

75 
160 
300 
100 
75 
100 
200 
125. 

150 . 
50 
60 

ir 
125 
75 
100 

50 

Motor 
HP 

20 
65 
20 
20 
SO 
15 
40 
40 
30 
15 
40 
25 
40 
15 
30 
50 
40 
60 
40 
SO 
30 
20 
30 
30 
IS 
30 
SO 
SO 
3 

7.5 
7.5 
7.5 
7.5 
10 
10 
5 
7.5 
7JJ 

- . - • - ; • 

7A 
10 
7.5 
7.5 

S 
f 
.» 
10 

# • -

5 
7.5 
S 

S 

Type 

Turbine 
Submersible 
Turbine 
Turbine 
Turbine 
Turbine 
Submersible 
Submersible 
Turbine 
Turbine 
Submersible 
Turbine 
Submersible 
Turbine 
Submersible 
Submersible 
Turbine 
Submersible 
Submersible 
Submersible 
Submersible 
Submersible 
Turbine 
Turbine 
Turbine 
Turbine 
Submersible 
Submersible 
Submersible 
Submersible 
Turbine 
Submersible 
Turbine 
Turbine 
Turbine 
Turbine 
Turbine 
Submersible 

Turbine 
Submersible 
Turbine 
Submersible 

Turbine 
Turbine 
Submersible 
Turbine 
Submersible 

Submersible 
Submersible 
Submersible 

Turbine 

m 
us 



Town 

Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Springfield 
Tewksbury 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Watchung 
Watchung 
Westfield 
Westfield 
Westfield 
Westfield 
Westfield 
Westfield 
West Windsor 
West Windsor 
•Only wells in 

County 

Union 
Union 
Union 
Union 
Union 
Union 
Somerset 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Union 
Somerset 
Somerset 
Union 7 
Union C 
Union -, 
Union ' 
Union 
Union 
Mercer 
Mercer 

service with 

Facility Name 

Springfield «47 
Springfi Eld #46 
Springfield #50 
Springfield #53 
Springfield «54 
Springfield #55 
Pottersville 
Huimocks 
Hunnocks 
Humnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunnocks 
Hunmocks 
Hunnocks 
Hunnocks 
Hunnocks 
Two Guys 
Two Guys 

#1 
«1A 
III2A 
1113 
»3A 
l»4A» 
#5 
#5A» 
«6AR* 
l»7A* 
«8A* 
«9A 
#10 
«10A 
IHIIA 
#12A 
#17* 
III19 
#23 
«26 
«28 
#29 
#41 
#H2* 
«H5 
«TB2 
#TB2A 
#1 
#2 

• Elm Street 
- Prospect Street 
^'Westfield Office #1 
Westfield Office M2 
Wittke #1 
Wittke «2 
Jefferson Park #1 
Jefferson Park «2 

new V.O.C. facility 

Well Depth 

0̂0 

1 
91 
126 
117.5 
92 
128 
130 
11 
T* 

i U 
U 
118 
12S 
120 
99.6 
455 
120 

n 
^ 

' - ' •> 

M 
- • j j ^ . 

500 
523 
502 
506 
511 

m 
m 

Well Permit 
Nunber 

46-54 
46-55 
46-56 
46-57 
46-58 
46-59 
25-15051 
46-16 
46-17 
46-18 
46-19 
46-20 
46-21 
46-22 
46-23 
46-24 
46-25 
46-26 
46-27 
46-27 
46-29 
46-30 
46-31 
46-32 
46-33 
46-34 
46-35 
46-36 
46-37 
46-38 
26-4630 
26-4926 
26-4808 
26-4829 
25-8131 
25-8132 
25-6087 
25-12960 
25-873 
45-5 
25-4639 
25-5083 
26-5368 
28-6455 

Effective 
Date 

7/12/83 
7/12/83 
7/12/83 
7/12/63 
7/12/83 
7/12/83 
6/7/83 
7/12/83 
7/12/83 
7/12/63 
7/12/83 
7/12/83 
7/12/63 
7/12/83 
7/12/63 
7/12/83 
7/12/63 
7/1/83 
7/12/63 
7/12/63 
7/12/63 
7/12/83 
7/12/83 
7/12/83 
7/12/83 
7/12/83 
7/12/63 
7/12/63 
7/12/63 
7/12/83 
7/12/83 
7/12/83 
7/12/83 
7/12/83 
6/7/83 
6/7/83 
7/12/83 
7/12/83 
7/12/83 
7/12/83 
7/12/83 
7/12/63 
6/7/63 
6/7/63 

Formation 

Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Pre-Cant)r 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunnwick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Brunswick 
Raritan 
Raritan 

Purp Cap. 
(GPM) 

125 
75 
SO 
175 
150 , 
175 

ian 100 
100 
200 
150 
200 
100 
70 
200 
100 
300 
85 
200 
150 
100 
150 
100 
200 
250 
100 
100 
100 
100 
100 
150 
150 
220 
200 
400 
400 
60 
350 
150 
500 
350 
425 
525 
600 
600 

Motor 
HP 

5 

s 5 
7.5 
7.5 
7.5 
SO 

S 

f.S 
20 
i 
10 

15 

40'" 
$ 
AO 
^ 

w 
10 
7S 

Type 

Submersible 
SiAxnersible 
Turbine 
Turbine 
Turbine 
Turbine 
Submersible 

Submersible 

Submersible 
Turbine 
Submersible 
Turbine 

Submersible 

Turbine 

Submcrsib'e 
Submersible 
Submersible 
Submersible 
Turbine 
Turbine 
Turbine 
Turbine 
Turbine 
Turbine 

o 
o 
o 
KO 
to 



SERVICE TO OTHER SYSTEMS INFORMATION LIST 

Interconn. 
With: 

Drw. 
No.: 

Interconn. 
Location: 

Flow 
Direction: 

From 
From 
From 

, , 

From 
From 
From 
To 
From 
From 
From 

Type of 
Intercom. 

Normal 
Normal 
Emergency 

Normal 
Normal 
Normal 
Emergency 
Normal 
Normal 
Emergency 

Meter 
Size: 

16" Venturi 
20" Venturi 

8" 

20" Venturi 
16" Venturi 

8" 
8" 
6" 
6" 
6" 

Contracted 
Consunption: 

4.5 mgd 
II 

H 

5.0 mgd 
II 

H 

•• 
•1 
N ' 
N' 

Contract 
Expires: 

1/1/98 
H 

M 

1/1/92 
M 

M 

« 
li 
» 
• 

Facility 
Nunber: 

3518 
3516 
3517 

3528 
3526 
3534 
3504 
3532 
3524 
3536 

Book 
Map: 

H-12 
H 14 
H-14 

A-5 
A-6 
B 6 
A-7 
A-7 
B 5 
A 4 

Contact 
Personnel: 

1) Matt Bolger 
2) Pete Schnattauf 
(office) 287-0900 
3) Police/24 hrs 

287 1900 

24 hrs/820-4108 
1) Bill Connelly 
2) Roger Kilgore 
3) Kevin Glacken 

^Edison Twp 
\ Water Dept. 

Elizabeth Water 
Department 

4 
5 
6 
7 

-6 
-9 
10 

Talmadge Rd 
Trunan Or. • 
Stelton Rd -

- Edison Twp Line 
Edison Twp Line 
Edison Twp Line 

Morris Avenue 
Lidgerwood Avenue 
Westfield - Galloping Hill Rd. 
Brunswick Ave. I Allen St. 
Waterfront t Kohler Way 
Clay Ave - Galloping Hill Rd. 
Salem Ave. - Galloping Hill Rd. 

H 
O 
O 
o 
vo 
LA> 





( ^ c 

1 

i 

, 
• 

* 

l̂ 
i h 

• 1 

o 
o 
o 
vo 
LJ1 

Z-L-L. 

8 
1 
1 

1 

4 

1 

• 
,? 
, 8 

,P 
!• 
11 

I I 

I I 

14 

I I 

>« 
11 

I I 

,11 

l " 
" l 

n 
u 

, i i | . 

m 
«• 
t l . 

" i 
H. 
lo 
t l 

i l 
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t«. 

?»' 
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H 
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TERRITORY SERVED DURING YEAR 

1. OalMMia ( k ) a k a v l l A I M W t i l e t l l n i a l i ^ Hraaanant ^ ^ J i a i l a n a l and af j rcM far area la rvc i l . 

i . I f (hara was a t l t a l f k a a t ehanta la ^ ^ l a t l a a fo r aaMmt r m o n t h i l ua Iwu l l n i i fo r tha manlc lpa l l ly la«alv*4 lad lca l lng " p a r m a n t n l " and " a u a m t r " . 

NAMB or MimiaPAUTV on OTHER 
pouncAL iuanviMON 

lal 

ReadltiRton 
Rose l le 
R n n e l l e P a r k 
Scotch P l a i n s 
Somerv i l l e 
Scu t 
Sbut 
SQUF 

il Bound Brook 
h Brunswick 
1 P l a l n l l e r d 

. ' : p r l ng f l e l ( l 
Tewksbu ry 
Union 
War ren 
Watchung 
W e s t f i e l d 
West Windsor 
U n n A h r i A o m , 
H a n v l l l e 

1 

KITIMATKD 
rKRHANKNT 
POPULATION 

ICRVCD 
| b | 

1.083 
1 6 . 1 4 6 

i n . 3 7 4 
2 0 . 8 5 0 
10.A19 

3 .606 

59? 
IO.7I5 

312 
4q.S12 
5 . 7 5 1 

3-§99 
25.256 
13 .071 

• 

NO. o r 
CUtTOMKII i 

END o r YEAR 
U l 

361 
5 .382 
1.45fl 
6 . 9 5 0 
1 .471 
1.202 

194 
3.595 

104 
16,504 
1.917 
1.233 
9 .752 
4 . 3 5 7 

NO o r 
r i n s 

HVDRANTa 
W 

59 
338 
1 5 3 
414 
180 
68 

4 
3AI 

8 
5 

19 
353 
239 
691 
603 

4 

• - -

TOTAL 
U ) 

62.783 
256.407 
1 7 0 . 5 1 3 

5 4 8 . 3 7 0 
238 .122 

63 .779 
18 .797 

3^1.607 
10.338 
11.850 

909.836 
330.380 
204.569 
624.592 

5?2'9^ 8 
19,784 
12,948 

rKrr or MAINB 

ON 
PUBLIC WAVi 

( I I 

45.013 
250.675 
I( 
5( 

i l . ^ 3R 
)3 .14 l 

19/f.817 
;^8,741 

J 
4.650 
6.610 
2.613 

11.232 
861.251 
316.078 
107.657 
605.562 
5?^'2?9 

14,594 
8,776 

1 

- [ — 

. - i 

ON PRIVATE 
R ia i iT o r WAV 

(•) 

17 .770 
5 .732 
?.fi7'i 

4 5 . 2 2 9 

43.3Q3 
5 .038 

, A . 1 4 7 
44 .397 

7 .725 
618 

48 .585 
14 .302 
16 .912 
19 .030 

^$'?28 
5,150 
4 , 1 7 2 

1 
1 
1 
1 

1 

WW • > « 

1 * 

i 
0 •< 

W-

( 1 
1 ' 
J -J 

> 

H 

H 
0 
5 
T 
> 

pa 

( > 
0 

^ 
^ 
-< 

1 

u 
_̂  
r^ 

U l 
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ARCS n CONTRACT 68-W9-0051 Page 1 of 2 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-454 

Date: June 9. 1995 Time: 9:15 AM \X\ PM Q 

Incoming Call 

From: Chris Andreasen 9̂08;̂  634-1500 x-240 
Telephone No. 

Affiliation: Middlesex Water Company 

Malcolm Pimie Staff: Andrew Clibanoff ^609^ 860-0100 
Telephone No. 

Summary of Conversation: 

Mr. Andreasen returned my phone call from earlier in the week. Laszlo Keszler, our 
previous contact with the Middlesex Water Company is no longer with the company. I 
called the Middlesex Water Company to update our files concerning the water company's 
water distribution system. 

There have been no m^or changes since we last contacted Middlesex Water Company in 
January 1994. Water from the same 32 wells is blended with surface water from one intake 
to serve approximately 52,000 service connections in South Piainfieid, Metuchen, Carteret, 
Woodbridge, Edison and portions of Clark. The groundwater portion of the total system 
flow accounted for 31.4% in 1994. The surface water intake located in the Delaware-Raritan 
Canal accounted for 63.2% of the total system flow. The remaining percentage (5.4%) of 
water in Middlesex Water Company's distribution system was purchased from the 
Elizabethtown Water Company. 

% of total system flow (1993) 

18.5 
2.9 
L8 
2.8 

• 3 2 31.4% 

Water is also provided via bulk transmission lines to the Township of Edison, the Borough 
of Highland Park, Old Bridge Municipal Utilities Authority (MUA), the Borough of 
Sayreville, and the Marlboro Township MUA. Mr. Andreasen confirmed that because of 
the way the distribution system is set up, no significant amount of groundwater is able to 
reach the bulk transmission lines. However, the distribution system is set up in such a way 
that it is possible for water obtained from the wells and/or Elizabethtown Water Company 
to enter the bulk transmission lines. 

Wellfield Name 

Park Avenue 
Spring Lake 
Maple Avenue 
Sprague Ave. Nos. 1 & 2 
Tingley Lane North & South 

No. of wells 

IS 
4 
2 
% 
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ARCS n CONTRACT 68-W9-0051 Page 2 of 2 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-454 

Date: June 9. 1995 Time: 9:15 AM [X] PM • 

Incoming Call 

From: Chris Andreasen (908;̂  634-1500 x-240 
Telephone No. 

Affiliation: Middlesex Water Company 

Malcolm Pimie Staff: Andrew Clibanoff (609^ 860-0100 
Telephone No. 

Summary of Conversation (cont'd) 

I asked Mr. Andreasen if he knew the approximate percentage of water that is sent through 
the bulk transmission lines. Mr. Andreasen stated that the total daily system flow in the 
Middlesex Water Company distribution system is 45.2 million gallons/day (MGD). Of that 
total, 16.5 MGD is directed through the bulk transmission lines. 

As far as the water purchased from Elizabethtown Water Company, three mains are 
connected into the Middlesex Water Company Distribution system. 

1 0 0 0 9 7 
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IDDLESEX 
ATER COMPANY 

I500RONSONR0. 
ISELIN NEW JERSEY 

PROJECT DRAWN BY 2 
CHECKED BY: 

DATEiJ^i 
SCALE: 



C^C-O 

KEY MAP 

SCALE IN MILES 
{APPROX ) 

KEY NO. DESCRIPTION 

t-t. PARK AVENUE WELLFIELD.SOUTH PLAINFIELD 
i SPRING LAKE WELLFIELD.SOUTH PLAINFIELD 
I MAPLE AVE. WELL.SOUTH PLAINFIELD 
4- SPRAGUE AVE. WELLjjl 1 .SOUTH PLAINFIELD 
$ SPRAGUE AVE. WELLjflZ.SOUTH PLAINHELD 
« TINGLEY LANE NORTH WELLFIELD.EDISON 
7 TINGLEY LANE SOUTH WELLFIELD.EDISON 

1 

i - M - t t 

AS Nono t IDDUS£X 
A t tn COUPANY 

MIDDLESEX WATER COMPANY 
WELLFIELD LOCATIONS 

nmc/tt /on-00 
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ARCS n CONTRACT 68-W9-00S1 

MALCOLM PIRNIE, INC. 
RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003293 

Date: Fehruai^ 17. 1994 Time: 4:15 AM [1 PM [x] 

Outgoing Call 

To: • Jane Kutz . (908) 827-2100 
Telephone No. 

Affiliation: ritv nf Rahwav Clerk's Office 

Malcnlm Pimie Staff: Laurie Drouehton (914) 641-2970 
Telephone No. 

Summary of Conversation: 

I called to inquire about the city's potable water supply. Ms. Kutz informed me that 
Rahway has its own water plant which supplies most of the city water. Supplemental water 
is bought from the Elizabethtown Water Company. 

'.I'lf 
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ARCS n CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

FHe No. 8003293 

Date: February 24. 1994 ' Time: 11:00 .\M M PM Q 

Outgoing Call 

To: George Hdnik (908^88-0086 
' Telephone No. 

Affiliation: City of Rahwav Division of Water 

Malcolm Pimie Staff: Laurie Drouehton , (914) 641-2970 
Telephone No. 

Summary of Conversation: 

I called to inquire into the City's water supply system. Mr. Hulnlk indicated that presently 
ail the water is obtained through the intalce on the Rahway River located off Valley Road 
and Lambert Street in Rahway. No other surface water intake is used. The Division does 
have some wells, but presently none are operational for a variety of reasons. All the wells 
are located within the general area of the Water Plant off Valley Road and Lambert Street. 
Mr. Hulnik requested I sent a letter detailing the information required. 

1 0 0 1 0 4 
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GEORGE HULNIK 
Superintenaeni of Wiier 

PAUL A. K0ZAKIEWIC2 
A M t. Water Suoanntanaani 

CITY OF RAHWAY, NEW JERSEY 

D I V I S I O N O F W A T E R 
SUPERINTENDENT'S OFFICE 

Water Treatment Plant 
1045 Westfield Ave. 
Rahway, NJ 07065 

Tel: (908)388-0086 
Fax: (908) 499-4781 

March 7, 1994 

Malcolm P i m i e Inc . 
2 Corporate Park Drive 
BOX 751 
White Plains, NY 10602-0751 

Attention: Laurie Droughton 

Dear Ms. Droughton: 

The City of Rahway, Division of Water has one operational well which at the 
present time is not being used. When used, this well, designated Well #6, is blended 
with our surface water supply. Enclosed find a map of the City of Rahway which shows 
well location and point at which the well is blended into our systan. 

Well #6 was drilled in 1966 and is 269 feet deep in a red shale formation, pump­
ing level is 115 feet below the surface. 

The Division of Water services tihe City of Rahway with about 8000 accounts and a 
population of 25,325. We also service an additional 79 accoxmts outside of Rahway 
near the City boundaries. 

I hope the enclosed infonnation plus the map answers yoiar questions. 

Very truly yours 

George Hulnik 
Superintendent of Water 
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.4RCS n CONTRACT 68-W9-0051 
MALCOLM PIRNIE. INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003293 

Date: Februarv 24. 1994 Time: 3:00 AM F] PM [Y] 

Outgoing Call 

To: Jim Lahrman ('7181643-S9:̂ '̂  
Telephone No. 

Affiliation: New York Citv Department of Health. Bureau of Public 
Health Engineering 

Malcolm Pimie Staff: Laurie Drou^ton r914'> 641-2970 
Telephone No. 

Summary of Conversation: 

I called to inquire into the City's water supply system. The public water is supplied by the 
upstate New York reservoir system. Mr. Lahrman indicated that there used to be a series 
emergency standby wells on Staten Island, but these wells have been abandoned. He 
indicated there were no private drinking water wells. 

1 0 0 1 0 7 



ARCS n CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003293 

Date: Februarv 17. 1994 Time: 4:00 AM F] PM [v] 

Outgoing Call 

To: Vera Monaco f908^ 474-8445 
Telephone No. 

Affiliation: Citv of Linden Clerk's Office 

Malcolm Pimie Staff: Laurie Drouehton (914^ 641-2970 
Telephone No. 

Summary of Conversation: 

I called to inquire about the city's potable water supply. Ms. Monaco informed me that the 
Elizabethtown Water Company supplies all the city water. She referred me to the Board 
of Health for information regarding private wells. 

1 0 0 1 0 8 



ARCS n CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003293 

Date: Februarv 24. 1994 

Outgoing Call 

To: Nancy Koblis 

Affiliation: City of Linden Board of Health 

Time: 10:00 AM \x\ PM [| 

r908M74-8409 
Telephone No. 

Malcolm Pimie Staff: Laurie Droughton 

Summary of Conversation: 

r914^ 641-2970 
Telephone No. 

Ms. Koblis knows of only one private drinking water well located within the city. It is 
located at 136 Berwood Drive. She indicated it is possible there are other private wells, but 
does not know of any. 

100109 
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.ARCS n CONTRACT 68-W9-00S1 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003293 

Date: Februarv 17. 1994 

Outgoing Call 

To: Rosalie Roean 

Affiliation! Woodbridge Township Clerk's Office 

Time: 3:30 AM P PM [x] 

f908^ 643-4500 
Telephone No. 

Malcolm Pimie Staff: Laurie Droughton 

Summary of Conversation: 

f9l4^ 641-2970 
Telephone No. 

I called to inquire about the township's potable water supply. Ms. Rogan informed me that 
the Middlesex Water Company supplies all the township water. She referred me to the 
Department of Health for information regarding private wells. 

1 0 0 1 1 0 



ARCS n CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003293 '', 

Date: Februarv 17. 1994 '- Time: 4:34 AM F] PM \r] 

Outgoing Call 

To: PhU Buialski r908^855-0600 
Telephone No. 

Affiliation: Woodbridge Township Department of Health. Chief Inspeaor 

Malcolm Pimie Staff: Laurie Droughton (914^ 641-2970 

Telephone No. 

Summary of Conversation: 

Mr. Bujalsld does not know of any private water wells within the township. 

1 0 0 1 1 1 
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MALCOLM PIRNIE, INC. PROJECT NOTES 

To:FiIe 

From: David Kahlenberg 

Subject:Surface Water Pathway 

Date: May 10, 1995 

reject # : 8003-431 

Site Name: LCP Chemicals 

The following table characterizes the surface water pathway for the LCP Chemicals site. The in-stream 
distances were measured with an opisometer on the Arthur Kill, NY-NJ; Elizabeth, NY-NJ; Roselle, NJ; 
Keyport, NJ; and Perth Amboy, NJ; U.S. Geological Survey (USGS) quadrangles and US Department of 
Interior National Wetlands Inventory (NWI) Maps (Ref. Nos. 2; 3). Wetland frontage was measured with an 
opisometer on the National Wetlands Inventory maps for the abovementioned quadrangles (Ref. No. 3). 

Water Body 

South Branch Creek 

Arthur Kill 

Raritan Bay 

Total: 

In-Stream Distance 
(Miles) 

0.31 

9.99 

4.7 

15.0 

Avg. Annual Flow Rate 
(CFS) 

>10 

NA* 

NA* 

Wetland Frontage 
(Miles) 

0.62 

2.77 

7.9 

11.29 

No surface water intakes are located on any of the water bodies located within the fifteen-mile surface water 
pathway target distance limit. The South Branch Creek is classified by the State of New Jersey for the 
maintenance, migration, and/or propagation of natural and established biota. 

The Arthur Kill supports both freshwater and saltwater fish. The following fish are caught for recreational 
purposes: American eels, crabs, striped bass, white perch, and blue fish. Fish species caught on the Raritan 
Bay for recreational purposes include weakfish, blue fish, winter flounder, summer flounder, striped bass, sea 
bass, tautog, scrup, spot, and croaker. Fish species caught on the Raritan Bay for commercial purposes 
include shad, eel, lobster, blue crab, and oyster. The New Jersey Department of Environmental Protection has 
a health advisory for the fish caught in both the Arthur Kill and Raritan Bay. For the Arthur Kill, the sale or 
consumption of striped bass and blue crabs, and the sale of American eels are prohibited. While there is a 
limited consumption advisory for blue fish, white catfish, and white perch. For the Raritan Bay, limited 
consumption is advised for blue fish, striped bass, white catfish, and white perch. 

*-Coastal Tidal Water ' 
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EXPLANATION 

POTENTIAL YIELD OF WATER TO WELLS IN UNCONSOLIDATED AQUIFERS 

UNCONFINED AQUIFERS, 10 to 100 GALLONS PER MINUTE—Sand and gravel with 
saturated zone generally less than 10 ft thick, or thicker but 
with less permeable silty sand and gravel. Yields in areas 
adjacent to streams raay exceed 100 gal/min through pumping-induced 

i infiltration, but these areas are too small to show at this scale. 

UNCONFINED AQUIFERS, MORE THAN 100 GALLONS PER MINUTE—Sand and gravel 
of high traasraissivity and with saturated thickness greater than 

I 10 ft. Many such areas are associated with surface-water sources 

I that can provide addltioaal water through pumping-induced ' M ^ i 
recharge. ~ 

AQUIFER OF UNKNOVTO POTENTIAL—Areas of sand or sand and gravel for 
which little or no well data are on file to determine yield 
potential. Letter symbols, explained below, indicate the 
type of deposit. 

Lacustrine or eolian—Fine to medium sand that probably yields 
less than 10 gal/min. 

;j 

Kame, kame terrace, kame moraine, outwash, or alluvium—Sand 
and gravel of unknown thickness or saturation. Yield potential 
is greater where streams are present. 

PRIMARY WATER-SUPPLY AQUIFER—A highly productive aquifer that is being 
used as a source of water supply by major public-supply systems. 
Number indicates name of aquifer area (see key below) and report 
number la list of related publications. Reports and maps cited 
describe these aquifers in detail. 

Primary aquifer 
number 

I 
3 
4 
5 

Aquifer area 

South Fallsburg-Uoodbourne area 
Ramapo and Mahwah Rivers area 
Fishkill and Sprout Creeks area 
Croton-Ossining area 
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Surface Water Quality Standards 
N.J.A.C. 7:9B 

•• '9? ' ' 

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION AND ENERGY 

Office of Land and Water Planning 
April 1994 
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(f) A reclassification for more restrictive uses may be made when: 

1. It is demonstrated to the satisfaction of the Department that the waters 
should be set aside to represent the natural aquatic environment and its 
associated biota; or 

2. It is demonstrated to the satisfaction of the Department that a more 
restrictive use is necessary to protect a unique ecological system or 
threatened/endangered species. 

(g| In those cases in which a thermal discharge is involved, the procedures for 
reclassifying segments for more restrictive uses shall be consistent with section 
316 of the Federal Clean Water Act. 

7:98-1.12 Designated uses of FW1, PL, FW2, SE1, SE2, SE3, and SC waters 

(a) In all FW1 waters the designated uses are: 

1. Set aside for posterity to represent the natural aquatic environment and its 
associated biota; 

2. Primary and secondary contact recreation; 

3. Maintenance, migration and propagation of the natural and established 
aquatic biota; and 

4. Any other reasonable uses. 

(b) In all PL waters the designated uses are: 

1. Cranberry bog water supply and other agricultural uses; 

2. Maintenance, migration and propagation of the natural and established 
biota indigenous to this unique ecological system; 

3. Public potable water supply after such treatment as required by law or 
regulations; 

4. Primary and secondary contact recreation; and 

5. Any other reasonable uses. 

(c) In all FW2 waters the designated uses are: 
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1. Maintenance, migration and propagation of the natural and established 
biota; 

' 2. Primary and secondary contact recreation; 

3. Industrial and agncultural water supply; 

4. Public potable water supply after such treatment as required by law or 
regulation; and 

5. Any other reasonable uses. 

(d) In all SE1 waters the designated uses are: 

1. Shellfish harvesting in accordance with N.J.A.C. 7:12; 

2. Maintenance, migration and propagation of the natural and established 
biota; 

3. Primary and secondary contact recreation; and 

4. Any other reasonable uses. 

(e) In all SE2 waters the designated uses are: 

1. Maintenance, migration and propagation of the natural and established 
biota; 

2. Migration of diadromous fish; 

3. Maintenance of wildlife; 

4. Secondary contact recreation; and 

5. Any other reasonable uses. 

(f) In all SE3 waters the designated uses are: 

1. Secondary contact recreation; 

2. Maintenance and migration of fish populations; 

3. Migration of diadromous fish; 

4. Maintenance of wildlife; and 

— 28 — 
100117 

y 



5. Any other reasonable uses. " . 

(g) In all SC waters the designated uses are: 

1. Shellfish harvesting in accordance with N.J.A.C. 7:12; 

2. Primary and secondary contact recreation; 

3. Maintenance, migration and propagation of the natural and established 
biota; and 

4. Any other reasonable uses. . 

7:96-1.13 Designated uses of mainstem Delaware River and Delaware Bay as set 
forth in the "Delaware River Basin Commission, dministrative 
Manual - Part III Water Quality Regulations," rticie 3, dated May 22, 
1991 including all amendments and future supplements thereto. 

(a) The designated uses for the mainstem Delaware River and Delaware Bay are 
those contained in "Delaware River Basin Commission, Water Quality 
Regulations, Administrative Manual - Part III," Article 3, dated May 22, 1991, 
including all amendments and future supplements thereto. 

(b) The designated uses for other waters under the jurisdiction of the DRBC are as 
set forth at N.J.A.C. 7:9B-1.15(d). 

7:9B-1.14 Surface water quality criteria 

(a) Surface water quality criteria for FW1 waters shall be maintained as to quality in 
their natural state. 

(b) Surface water quality criteria for PL waters are as follows: 

1. These waters shall be maintained as to quality in their existing state or that 
quality necessary to attain or protect the designated uses, whichever is 
more stringent. 

i. For Nitrate-Nitrogen a level of 2 mg/l shall be maintained in the 
surface waters unless it is shown that a lower level must be 
maintained to protect the existing surface water quality. 

ii. A pH level between 3.5 and 5.5 shall be maintained unless it is 
demonstrated that a pH level outside of that range is necessary to 
protect the existing/ designated uses. 
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7:9B-1.15 Surface water classifications for the waters of the State of New Jersey 

(a) This section contains the surface water classifications for the waters of the State of 
New Jersey. Surface water classifications are presented in tabular form. 
Subsections (c) through (g) contain surface water classifications by major drainage 
basin. Subsection (h) lists FW1 waters by tract within basins and subsection (i) 
identifies the Outstanding National Resource Waters of the State. 

(b) The following are instructions for the use of Tables 1 through 5 found in N. J.A.C. 
7:9B-1.15(c) through (g) respectively: 

1. The surface water classification tables give the surface water classifications for 
waters of the State. Surface waters of the State and their classification are listed 
in the table covering the major drainage basin in which they are located. The 
major drainage basins are: 

i. The Atlantic Coastal drainage basin which contains the surface waters listed 
in Table 1 in (c) below; 

ii. The Delaware River drainage basin which contains the surface waters listed 
in Table 2 in (d) below; 

iii. The Passaic River, Hudson River and New York Harbor Complex drainage 
basin which contains the surface waters listed in Table 3 in (e) below; 

iv. The Raritan River and Raritan Bay drainage basin which contains the 
surface waters listed in Table 4 in (f) below; and 

V. The Wallkill River drainage basin which contains the surface waters listed in 
Table 5 in (g) below. 

2. Within each basin the waters are listed alphabetically and segment descriptions 
begin at the headwaters and proceed downstream. 

3. To find a stream: 
i. Determine which major drainage basin the stream is in; 
ii. Look for the name of the stream in the appropriate Table and find the 

classification; 
iii. For unnamed or unlisted streams, find the stream or other waterbody that 

the stream of interest flows into and look for the classification of that stream 
or waterbody. The classification of the stream of interest may then be 
determined by referring to (b)5 below. If the second stream or waterbody Is 
also unlisted, repeat the process until a listed stream or waterbody is found. 
Use (b)5iv below to classify streams entering unlisted lakes. 

4. To find a lake or other non-stream waterbody: 
i. Determine which major drainage basin the waterbody is in; 
ii. Look for the waterbody name in the appropriate Table; 
iii. If the waterbody is not listed, use (b)5ii, 5iii, 5vi, and 5vii below to determine 

the appropriate classification. , 
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To find unnamed watenvays or waterbodies or named waterways or waterbodies 
which do not appear in the listing, use the following instructions: 

i. Unnamed or unlisted freshwater streams that flow into streams classified as 
FW2-TP, FW2-TM, or FW2-NT take the classification ofthe classified 
stream they enter, unless the unlisted stream is a PL water which is covered 
in (b)5vii below. If the stream could be a Cl water, see (b)5vi below. 

ii. All freshwater lakes, ponds and reservoirs that are five or more acres in 
surface area, that are not located entirely within the Pinelands Area 
boundaries (see (b)5vii below) and that are not specifically listed as FW2-TP 
or FW2-TM are classified as FW2-NT. This includes lakes, ponds and 
reservoirs on segments of streams which are classified as FW2-TM or FW2-
TP such as Saxton Lake on the Musconetcong River. If the waterbody could 
be a Cl water, also check (b)5vi below. 

iii. All freshwater lakes, ponds and reservoirs, that are less than five acres in -
surface area, upstream of and contiguous with FW2-TP or FW2-TM 
streams, and which are not located entirely within the Pinelands Area 
boundaries (see(b)5vii below) are classified as FW2-TM. All other 
freshwater lakes, ponds and reservoirs that are not otherwise classified in 
this subsection or the following Tables are classified as FW2-NT. If the 
waterbody could be a Cl water, also check (b)5vi below. 

iv. Unnamed or unlisted streams that enter FW2 lakes, ponds and reservoirs 
take the classification of either the listed tributary stream flowing into the 
lake with the highest classification or the listed tributary stream leaving the 
lake with the highest classification, whichever has the highest classification, 
or, if there are no listed tributary or outlet streams to the lake, the first listed 
stream downstream of the lake. If the stream is located within the 
boundaries of the Pinelands Area, see (b)5.vii. below; if it could be a C1 
water, also see (b)5vi below. 

v. Unnamed or unlisted saline waterways and waterbodies are classified as 
SE1 in the Atlantic Coastal Basin. Unnamed or unlisted saline waterways 
which enter SE2 or SE3 waters in the Passaic, Hackensack and New York 
Harbor Complex basin are classified as SE2 unless otherwise classified 
within Table 3 in (e) below. Freshwater portions of unnamed or unlisted 
streams entering SE1, SE2, or SE3 waters are classified as FW2-NT. This 
only applies to waters that are not PL waters (see (b)5vii below). If the 
waterbody or watenA^ay could be a Cl water, also see (b)5vi below. 

vl. If the waterway or waterbody of interest flows through or is entirely located 
within State parks, forests or fish and game lands, Federal wildlife refuges, 
other special holdings, or is a State shellfish water as defined in this 
subchapter, the Department's maps should be checked to determine if the 
waterbody of interest is mapped as a Cl water. If the waten^^ay or 
waterbody does not appear on the United States Geological Survey 
quadrangle that the Department used as a base map in its designation of the 
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Cl waters, the Department will determine on a case-by-case basis whether 
the waterway or waterbody should be designated as C1. 

vii. All waterways or waterbodies, or portions of waterways or waterbodies, that 
are located within the boundaries of the Pinelands Area established at 
N.J.S.A. 13:18A-11a are classified as PL unless they are listed as FW1 
waters in Table 6 in (h) below. A tributary entenng a PL stream is classified 
as PL only for those portions of the tributary that are within the Pinelands 
Area. Lakes are classified as PL only if they are located entirely within the 
Pinelands Area. 

6. The following 10 classifications are used for the sole purpose of identifying the 
water quality classification of the waters listed in the Tables in (c) through (h) 

. below: 
i. "FW1" means freshwaters wholly within Federal or State lands or special 

holdings that are preserved for posterity and are not subject to manmade 
wastewater discharges. 

ii. "FW2-TP" means FW2 Trout Production. 
iii. "FW2-TM" means FW2 Trout Maintenance. 
iv. "FW2-Nr' means FW2 Non Trout. 
V. "PL" means Pinelands Waters. 
vi. "SE1" means saline estuarine waters whose designated uses are listed in 

N.J.A.C.7:9B-1.12(d). 
vii."SE2" means saline estuarine waters whose designated uses are listed in 

N.J.A.C.7:9B-1.12(e). 
viii."SE3" means saline estuarine waters whose designated uses are listed in 

N.J.A.C. 7:9B-1.12(f). 
ix. "SC" means the general surface water classification applied to saline coastal 

waters. 
x. FW2-NT/SE1 (or a similar designation that combines two classifications) 

means a waterway in which there may be a salt water/fresh water interface. 
The exact point of demarcation between the fresh and saline waters must be 
determined by salinity measurements and is that point where the salinity 
reaches 3.5 parts per thousand at mean high tide. The stream is classified 
as FW2-NT in the fresh portions (salinity less than or equal to 3.5 parts per 
thousand at mean high tide) and SE1 in the saline portions. 

7. The following water quality designations are used in Tables 1 through 5 in (c) 
through (g), respectively, below: 

i. "(Cl)" means Category 1 waters; 
ii. "(tp)" indicates trout production in waters v^^ich are classified as FW1. This 

is for information only and does not affect the water quality criteria for those 
waters; 

iii. "(tm)" indicates trout maintenance in waters which are classified as PL or 
FW1. For FW1 waters this is for information only and does not affect the 
water quality criteria for those waters. 
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(e) The surface water classifications in Table 3 are for waters of the 
Passaic, Hackensack and New York Harbor Complex Basin: 

TABLE 3 

Waterbody Classification 

APSHAWA BROOK (Macopin) - Entire length 
ARTHUR KILL 

(Perth Amboy) - The Kill and its saline New Jersey 
tributaries between the Outerbridge Crossing and 
a line connecting Ferry Pt., Perth Amboy to 
Wards Pt., Staten Island, New York 

(Elizabeth) - From an east-west line connecting 
Elizabethport with Bergen Pt., Bayonne to the 
Outerbridge Crossing 

(Woodbridge) - All freshwater tributaries 
BEAR SWAMP BROOK (Mahwah) - Entire length 
BEAR SWAMP LAKE (Ringwood State Park) 
BEAVER BROOK 

(Meriden) - From Splitrock Reservoir Dam downstream 
to Meriden Road Bridge 

(Denville) - Meriden Road Bridge to Rockaway River 
TRIBUTARIES 

(Meriden) - Two tributaries located approximately 
three quarters of a mile southwest of Meriden 

BEECH BROOK 
(West Milford) - From State line downstream to 

Monksville Reservoir 
BELCHER CREEK (W. Milford) - Entire length 
BERRYS CREEK (Secaucus) - Entire length 
BLACK BROOK 

(Meyersville) - Entire length, except segment described 
below 

(Great Swamp) - Segment and tributaries within 
the Great Swamp National Wildlife Refuge 

BLUE MINE BROOK 
(Wanaque) - Entire length, except segment described 

below 
(Norvin Green State Forest) - That portion of the stream 

and any tributaries within the Norvin Green State 
Forest 

BRUSHWOOD POND (Ringwood State Park) 

FW2-TP(C1) 

SE2 

SE3 

FW2-NT 
FW2-TP(C1) 
FW2-NT(C1) 

FW2-TP(C1) 

FW2-NT 

FW2-TP(C1) 

FW2-TM 

FW2-NT 
FW2-NT/SE2 

FW2-NT 

FW2-NT(C1) 

FW2-TM 

FW2-TM(C1) 

FW2-TM(C1) 
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Channel Marker Flashing Red 2 and terminating 
on the eastern shoreline of the Galilee section of 
Monmouth Beach. 

NESHANIC RIVER (Reaville) - Entire length 
NORTON BROOK (Norton) - Entire length 
OAKDALE CREEK (Chester) - Entire length 
OAKEYS BROOK (Deans) - Entire length 
OCEANPORT CREEK 

(Fort Monmouth) - Source to a line beginning on the 
easternmost extent of Horseneck Point and 
bearing approximately 140 degrees T (True 
North) to its terminus on the westernmost extent 
of an unnamed extent of Monmouth Boulevard in 
Oceanport 

(Oceanport) - Creek downstream of line described above 
PARKERS CREEK 

(Fort Monmouth) - Source to a line beginning on the 
easternmost extent of Horseneck Point and 
bearing approximately 000 degrees T (True 
North) to its terminus on Breezy Point on the 
Little Silver side (north) side ofthe creek 

(Fort Monmouth) - Creek downstream of line 
described above 

PEAPACK BROOK (Gladstone) - Entire length 
PETERS BROOK (Somerville) - Entire length 
PIGEON SWAMP (Pigeon Swamp State Park) - All waters 

within the boundaries of Pigeon Swamp State 
Park 

PIKE RUN (Belle Meade) - Entire length 
PINE BROOK (Clarks Mills) - Entire length 
PINE BROOK (Cooks Mill) - Entire length 
PLEASANT RUN (Readington) - Entire length 
PRESCOTT BROOK (Stanton Station) - Entire length 
RAMANESSIN (HOP) BROOK (Holmdel) - Entire length 
RARITAN BAY - Entire drainage 
RARITAN RIVER 

NORTH BRANCH (Also see INDIA BROOK) 

(Pleasant Valley) - Source to, but not including. 
Ravine Lake 

(Far Hills) - Ravine Lake dam to Rt. 512 bridge 
(Bedminister) - Rt. 512 bridge to confluence with 

South Branch, Raritan River 
SOUTH BRANCH RARITAN RIVER 

(Mt. Olive) - Source to the dam that is 390 feet 

FW2-NT 
FW2-TP(C1) 
FW2-TP(C1) 
FW2-NT 

FW2-NT/SE1 

SEI(CI) 

FW2-NT/SE1 

SEI(CI) 

FW2-TP(C1) 
FW2-NT 
FW2-NT(C1) 

FW2-NT 
FW2-NT 
FW2-TM 
FW2-NT 
FW2-TM 
FW2-TM 
FW2-NT/SE1 

FW2-TP(C1) 

FW2-TM 
FW2-NT 

FW2-NT(C1) 
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upstream ofthe Fianders-Drakestown Road 
bridge and the two thbutaries which originate 
north and east of the Budd Lake Airfield 

(Mt. Olive) - Dam to confluence with Turkey Brook 
(Naughright) - Confluence with Turkey Brook to 

confluence with Electric Brook 
(Clinton) - Confluence with Electric Brook to downstream 

end of Packers Island, except segment described 
separately, below 

(Ken Lockwood Gorge) - River and tributaries within 
Ken Lockwood Gorge Wildlife Management Area 

(Neshanic Sta.) - Downstream end of Packers 
Island to confluence with North Branch, Raritan 
River 

MAIN STEM RARITAN RIVER 
(Bound Brook) - From confluence of North and South 

Branches to Landing Lane bridge in New 
Brunswick and all freshwater tributaries 
downstream of Landing Lane bridge. 

(Sayreville) - Landing Lane bridge to Raritan Bay 
and all saline water tributaries 

RINEHART BROOK (Hacklebarney) - Entire length 
ROCK BROOK (Montgomery) - Entire length 
ROCKAWAY CREEK 

NORTH BRANCH 
(Mountainville) - Source to Rt. 523 bridge 
(Whitehouse) - Rt. 523 bridge to confluence with 

South Branch 
SOUTH BRANCH (Whitehouse) - Entire length 
MAIN STEM (Whitehouse) - Confluence of North and 

South Branches to Lamington River 
ROCKY RUN - (Lebanon) - Entire length 
ROUND VALLEY RESERVOIR (Clinton) 
ROYCE BROOK (Manville) - Entire length 
SHREWSBURY RIVER 

(Little Silver) - Source to Rt. 36 highway bridge 
(Highlands) - Rt. 36 bridge to Sandy Hook Bay 

SIMONSON BROOK (Griggstown) - Entire length 
SIX MILE RUN 

(Franklin Church) - Entire length, except segment 
described below 

(Hillsborough) - Segment within the boundaries of 
Six Mile Run State Park 

FW2-TM(C1) 
FW2-TP(C1) 

FW2-TM 

FW2-TM(C1) 

FW2-NT 

FW2-NT 

SE1 

FW2-TP(C1) 
FW2-NT 

FW2-TP(C1) 
FW2-TM 

FW2-TM 
FW2-NT 

FW2-.TP(C1) 
FW2-TP 
FW2-NT 

SEI(CI) 
SE1 
FW2-NT 

FW2-NT 

FW2-NT(C1) 
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STATE OF HEV JEESET DEFAENET OF EITIEOIIEITAL PROTECTICH 
SOEEAD OF SAFE DEIIEIIG VATEE 
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ARCS n CONTRACT 68-W9-O051 
MALCOLM PIRNIE. INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-293 

Date: ' April 14. 1994 ' Time: 10:00 A.M M PM [ ] 

Outgoing Call 

To: : Mark Boriek r609V771-39fi7 
Telephone No. 

Affiliation: NJDEPE Freshwater Fisheries 

Malcolm Pimie Staff: Mark MuUer (9U) 641-2984 
• Telephone No. 

Summary of Conversation: 

Mr. Boriek stated that the Arthur Kill supports both freshwater and saltwater fish. He listed 
american eels, crabs, stripe bass, white perch, and blue fish as the most commonly caught 
fish. The NJDEPE has an advisory for fish caught in the Arthur Kill. He will fax me the 
terms of the advisory. Mr. Boriek said he knows that people do eat fish from the Arthur 
Kill because the NJDEPE is trying to address the problem of people ignoring the advisory. 

/J 
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OW TO REDUCE 
ONSUMER 
IPOSURETO FISH 
OHTAMINATEDWITH 
o n e CHEMICALS 
»CB's,DIOXINS, 
HLORDANE.ETC.) 
TATEWIOE AOVISOIIY antf/or 
VMIBmON: 
Striped Bam—ail sales prohibited. 
Americaui Eeb—advised limited coo-
unfittoo (cspedaUy the Northeaal re-
on). 
Blucflah—advised limited consump-
XI ol large Mucflah (over six pounds 
- 24 incbea). 

. NEWARK BAY COMPLEX 
Pn4ilblted—Sale or consumption at 

'1 fish, shellOsb. or crustaceans from 
IC Tidal Passaic River; sale or ooo-
iimption of striped bass and bhie 
rabs and sale of American eels from 
U! enUrc complex- Advised—limited 
DDsumpttoB of blucflab. white catfish 
od white peitfa. 
Newark Bay Complex includes 

iewark Bay. Passaic River (up to 
hmdee Dan). Harkensack River (up to 
>radcU Dam). Arthur Kill and Kill van 
Cull and ddal portions of all trttmtar-
es.» . 

L HUDSON mVER (NJ watM«) 
Advised—wcty limited coosumpdon 

if striped bass and limited consump-
lon of while perch, vrhtte catfish and 
ihufish. PmMhttfd—sale of American 
xla. 

Hudson Rlwr Includes the River up 
to the NJ-NY bonier, appraidmatci^ 
lour mites above Alpine. N.J., 
(Jppcr New York Bay.* 

C. LQWEH NEW YORK BAY 
Lower New York Bay ts not In New 

Jersey Slale waters. Wlule New Jcracy's 
guldcUncs may be helpful. Qahcrmen In 
NY waters. Including Lower New York 
Bay and the NY part of the Upper New 
York Bay and HIMISOD Rtvcr shotild 
also consult New York State's ad­
visories, which are similar to New 
Jersey's. *For inlbrmaUon on NVa ad­
visories contact NY DEC. BWg, 40. 
SUNY, Stony Brook. NY 11794: 
SI 6-751-7900. 

DL RARrTAN BAY COMPLEX 
Advised—limited consumption of 

bluefish, striped bass, wfaitt; catfish and 
white perch. 

Raritan Bay Complex Includes the N J 
portion of Sandy Hook and Raritan 
Bays and the ddal portion of the 
Raritan River upstream to the Rt. 1 
bridge and New Brunswick, and the 
Udal partlona of all tributaries." 

E. NORTHERN COASTAL WATERS 
Advised—limited consumpUon of 

striped bass. 
Northern Coastal Wslcrs Includes all 

coastal waters frotn Rartlan Bay south 
to Bamegat InteL 

F. CAMDEN AREA 
Prohlblttd—sale and cooaumptloa of 

all fish, cruataceana and shellflsb. 
Camden Area Includes Strowbrldge 

Lake. Pennsauken Creek {N and S 
branches). Cooper River and Its 
drainage. Cooper River Lake, Stewart 
Lake, and Newton Lake.* 

G. SOUmERN DELAWARE RtVER 
Advlaed—against consumption of 

chanad catflbh. Prohibited—sale of 
channel catfish. 

SouUMrn Delaware River refiera to 
that area of the River between interstate 
276 Bridge. Burlti^poo Towaafalp, 

Burltoglon County, ami Birch Creek. 
Logan Township. Glouccaler CtMnty. 
approximately at the PA-DE: border 
across the River (apprax. 2 miles below 
the Commodore Barry bridge).* 

*t)ctallnl deilnealUma of areas arr for 
putptMC* of thcae gulddlnca <inly (under 
l«JAC 7:25-iaA. ctc^ 

DEFmmONS 
i.t—i««<H OiiiBwiiptlsii means any 

person should consume nol more than 
one m e ^ per week of such flah and 
persons of high risk such as pregnant 
women, nursing mothers, women of 
child bearlitg age and young children, 
sboukl not cat any such jlah taken 
from the designated regions. 

Very IJmttoJ Conaiimptlon Is the 
same as above except to further restrict 
consumption to no more than one meal 
per numlh. 

PREPARATKNISUQGESTKJNS TO 
REDUCE EXPOSURE TO 
CONTAMINANTS 

FISH 
1) Remove belly Oaps. backstrap and 

lateral-line tissue prior lo cooking. 
2) Broil on elevated rack: trail in 

water; can flsb without skins. 
3) Never use the liquid which con­

tains oils and fats as a food Item. 
4) Avoid ooatlng^ which hold In oils 

or Cats. 

BLUE CRASS 
With Bhie Crabs chemical contami­

nants arc usually found In much lower 
concentra lions In the meat (claw and 
body muscle) than In the Internal or-
gians. HIgheat lewis are found In Ihe 
bepatopancreas. connnonly known as 
the tmnalley. 0rccn g^and or mustard. 
This diould not be eaten and It Is beat 
to remove It before cooking ao as not 
to contaminate the meat during the 
cookkig proccsa. 

The hepatopaiicrcas Is llir ycllowlHli 
ffccn portion of UM: fllgcsllve system 
niidcr the gills and can he removed 
with the glUs prior to cooking. 

If Ihe crab Is cooked whf)lc. l)cccrlHlii 
to discard the cooking water and rutt lo 
use the water or hcpalopancrcas 
(mustard) In any JUICCB or sauces to be 
eaten. 

Thfa articte itruuis from preiitousitg 
published Irtfarmatton deoeloped by Ihe 
Dtotslon of Science and Research. For more 
detalted data on hislory. health ejfects. 
etc, UMUe to NJ OSPE. Dtu Science & Re­
search. CN409. Trenton. HI 06625. 
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L New Jerse/s Recreofionoi and Commercial Fishing (grounds 
of Roriton Day, Sondy Hooit Doy and DeJowore Doy 

INTRODUaiON 
New jerseys two largest emoayments. Raritan Bay 

3na Sanoy HOOK Bay m the north ana Delaware Bay 
at the southern end of the state, contain important 
fishing grounds for a large number of recreational ana 
commercial fishermen. In addition to providing import­
ant fisheries, there are other uses of the resources of 
these bays. Shipping requires the maintenance of 
aeepwater cnannels and the disposal of massive quan­
tities of dredge spoil. The mining industry has an 
interest in sand deposits for fill material and building 
aggregates. Vanous industries and municipalities use 
the bay water for treatment and dilution of wastes and 
for cooling water. Unfortunately, many of these uses 
often aaversely affect the fish ana shellfish resources, 
commonly referred to as the living marine resources. 
by degrading their living space and thereby reducing 
their populations. Also, because of our carelessness in 
disposing of toxic chemicals, we contaminate many 
seafood species. These and other uses of our coastal 
waters can directly affect fishermen by disrupting or 

preventing fishing operations. 

Unfortunately, during the past, exploitation of the 
physical resources of these large embayments has 
been done with little thought given to the fishery re­
sources or the fishermen wno oepend upon them. Now. 
however, all proposed resource development activities 
are subject to the process of environmental review. 
This process has greatly reduced many of the negative 
effects. 

Information regarding the location of fishing grounds 
is needed to protect both fish and shellfish resources 
and the fishermen that derive their recreation or liveli­
hood from them. The recreational and commercial fish­
ing grounds of New Jersey's ocean waters were de­
scribed in "New Jersey's Recreational and Commercial 
Ocean Fishing Grounds" (Technical Series 81-1). This 
report is a continuation of our mapping efforts and 
presents the fishing grounds of Raritan Bay, Sandy 
Hook Bay and Delaware Bay. 

METHODS 
The fishing grounds of Raritan Bay, Sandy Hook Bay 

and Delaware Bay were determined througn a survey 
of commercial and recreational fishermen from New 
Jersey and Delaware. Although some fishermen were 
contacted m person, most were mailed survey forms 
and charts. Our list of commercial fishermen was de­
rived from commercial fishing licenses. Party and char­
ter boat captains were selected from our statewide list. 
Names of other recreational fishermen were obtained 
from fishing clubs, bait shops and the suggestions of 
other anglers. 

Fishermen were requested to delineate specific 
areas they fished during the past five years by each 
type of fishing gear, in the case of commercial fisher­
men, and by species, in the case of recreational fisher­
men. The completed charts were then analyzed in two 
ways. First, the irregular outlines of delineated fishing 
grounds were transferred to master charts, one for 
each species or gear type. When completed, these 
charts depicted the entire area fished by species or 
gear type for all the fishermen surveyed. Survey charts 
were then analyzed quantitatively by overlaying each 
chart with a grid and tallying each gnd block that was 
covered by any portion of a delineated fishing ground. 

The grid size was 1.25 minutes square (latitude) for 
Raritan Bay and Sandy Hook Bay and 2.5 minutes 
square (latitude) for Delaware Bay. Separate tallies 
were kept for each type of gear and species. The high­
est scoring grid blocks were designated as primary 
fishing grounds for each particular gear or species, and 
the lower scoring blocks were designated secondary 
fishing grounds. However, in preparing the final com­
posite charts, only the irregularly-shaped outlines ob­
tained from the first transfer were plotted. This was to 
insure that only that portion of a grid block that was 
actually fished was plotted. 

It should be noted that these charts show the fishing 
grounds and not the distribution of each species. Fish­
ing grounds represent only a portion of the geographic 
range of a species. Their extent is often limited by 
factors such as the density of fish, the suitability of an 
area for fishing, depth, regulations, pollution and dis­
tance from port. Furthermore, the charts depict only 
primary and secondary fishing grounds, areas where 
the majority of recreational and commercial fishing oc­
curs; they do not include areas where rare or infrequent 
catches are made or where a species is taken as a 
bycatch of another species. In addition, fishing ground 
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counoaries are not permanent. Fishing etfon aoaots to 
cnanges in fish distribution ana the location of grounas 
can vary from year to year. The information contained 
on these cnarts must therefore oe considered in the 
context of time. Also, it must be recognized that 
aithougn the survey included a large and diverse sam­
ple of New Jerseys recreational and commercial 
*!snermen, not all fishermen were interviewed. There­
fore, some actively fished areas may nave been 
omitted. 

The cnarts of Raritan Bay and Sandy Hook Bay in-
cicate the fishing grounds of oniy New jersey fisher­
men. The charts of Delaware Bay depict the fishing 
grounds of fishermen from both New Jersey and Dela­

ware. Commercial fishing activities m Delaware Bay are 
greatly influenceo by the state boundary line, which 
generally follows the snipping cnannei near the middle 
of the bay. Commercial fishermen are, for the most 
part, restricted by licenses ana regulations to their re­
spective sides of the bay. Thus, the commercial fishing 
grounds of New Jersey and Delaware fishermen de­
picted on tne cnarts are exclusive, in the case of rec­
reational fisheries, there are no area restrictions and 
anglers from both states mix over much of the fishing 
grounds. The areas on the cnarts labelled "Delaware 
Only" are fished only by Delaware anglers, because 
they lie too far across the bay for New Jersey anglers 
to reach. 

PHYSICAL CHARAaERISTICS OF THE DAYS 

Raritan Day and Sandy Hook Day 
Raritan Bay and Sandy Hook Bay is a triangular-

shaped embayment measuring nine by twelve miles 
and has a surtace area of 109 square miles. It receives 
freshwater inflow from several drainage systems in­
cluding the Hudson, Passaic and Hackensack Rivers to 
the north, the Raritan River to the west and the 
Navesink River to the south. The Bay system is divided 
between New York and New Jersey. Two shipping 
channels lead into the bays. Starting at the seaward 
edge, Ambrose Channel cuts northward under the Ver-
azano Narrows Bridge to New York Harbor and the 
Hudson River. Sandy Hook Channel enters at the tip 
of Sandy Hook and proceeds westward to Perth 
Amboy, the Arthur Kill and Raritan River. Chapel Hill 
Channel joins these two main channels in a north-south 
airection. Except for the shipping cnannels. most of 
Raritan Bay and Sandy Hook Bay is relatively shallow, 

- v i s u a l l y less than 20 feet in depth. Tides enter and leave 
the bay m a counter-clockwise gyre. Flood tides bring 
higher salinity ocean water in through Ambrose Chan­
nel that flows along the New York shores. Ebb tides 
drain less saline waters from the New Jersey shore out 
to the ocean through Sandy Hook channel. The volume 
of the tidal prism is 9.2 billion cubic feet and the mean 
tidal range is 5.5 feet. 

The shores of Raritan Bay and Sandy Hook Bay and 
the numerous rivers, streams and tidal creeks that flow 
into them are the most highly industrialized and 
urbanized in New Jersey. Industrial and sewage ef­
fluents and storm-water run-off have resulted in severe 
water pollution and fish contamination, particularly in 
the northern drainage systems. Fortunately, public ef­
forts and laws to reduce pollution are leading to im­
proved water quality. As a result, blue crabs, striped 
bass, bluefish and other manne organisms are return­
ing to many areas, such as Newark Bay and the 

Hackensack River, where they have been absent for 
decades. 

Delaware Day 

Delaware Bay Is 46.7 miles long and has an average 
width of 15.3 miles. It has a surtace area of 720 square 
miles and a volume of 4.7 trillion gallons. Although the 
major source of freshwater is the Delaware River, 
scores of tributaries, from narrow tidal creeks to small 
rivers, enter from both the Delaware and New Jersey 
shores. Each day, an average of 13 billion gallons oi 
freshwater reach the bay from the Delaware River anc 
the various tributaries. Tidal influence is much greater 
however, with over a trillion gallons of seawater enter 
ing the bay daily. Tidal circulation follows a counter­
clockwise pattern. Entering seawater tends to follov 
the New Jersey shore and tidal water mixed witr 
freshwater tends to exit along the Delaware shore. Fo: 
this reason, the Delaware side exhibits much greate 
variations in salinity. Tides extend from the mouth o 
the bay, where the mean range is 4.1 feet, to as fa 
upstream as Trenton Falls, where the mean range i; 
6.8 feet. 

About 80 percent of Delaware Bay is less than 30 fee 
deep. The shipping channel, with depths of 40 to 6( 
feet, runs close to the center of the bay and is borderer 
on each side by shoals only 6 to 20 feet deep. A deep 
water area on the Delaware side of the channel nea 
the mouth of the bay serves as a ship anchorage, witl 
depths of 60 feet and more. Wide shoals less than l ; 
feet in depth border both the New Jersey and Oelawan 
shores. One large shoal extends from Egg Island Poin 
to Cape May Point. Another set of shoals, called Tĥ  
Rips, extends out from Cape May Point partially acros 
the mouth of the Bay. 
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Vast stretches of tidal marsh boroer Delaware Bay 
n snarp contrast to the urbanized shores of Raritan 
Bay ana Sanay HOOK Bay. Unlike the northern part of 
"le state, there nas neen much less industrial or resi­
dential development along Delaware Bay. 

A 1960 stuay by the University of Delaware indicated 
•.hat 133 species of fish can be founo m tne oay. Over 
60 of these use tne estuary as both a spawning and 
nursery grouno. The Delaware River was once an im­
portant migratory pathway and sprawning grouno for 
anaaromous species, such as shad, herring and 
striped bass. Heavy municipal and industrial pollution 

from Philadelphia ana Camaen, however, has resulted 
in seriously low dissoivea oxygen levels during the 
summer. This pollution olock haa prevented fish in 
upstream portions of the river from returning to the 
sea. However, in the last few years, the City of Philadel­
phia has completed its last sewerage treatment facility 
and the water cuality as '.veil as the dlssolveo oxygen 
levels have mcreaseo consideraoiy. This has allowed 
the shad runs to increase after a half century of re­
duced population levels. Unfortunately, striped bass 
'eoroduction in the river continuea to remain at a low 
level. 

RECREATIONAL FISHERIES 

Weakfish 
Season 

The weakfish, sometimes called gray sea trout, is the 
primary target of Delaware Bay anglers. Weakfish enter 
the Bay, usually in mid-April, to spawn. As they first 
enter, they do not actively feed. By early May, however, 
feeding increases as water temperatures rise. The first 
wave of fish to enter the bay are old, mature fish 
weighing 6-14 pounds. Many leave after spawning in 
mid-June and migrate northward along the coast. A 
second wave, also of mature, but smaller fish (3-6 
pounds), arrives as the first wave exits. After spawning, 
the second wave alsd departs and Is replaced by a third 
group of immature one-year-old fish that stay until Oc­
tober. 

In recent years, the weakfish has increased tremen­
dously In importance in Raritan Bay and Sandy Hook 
Bay, where it is believed to spawn. The first weakfish 
are taken by anglers during mid to late June. Large fish 
are caught in the bay and along the oceanfront by 
anglers throughout the summer. 

Fishing Grounds 
Roriton Doy and Sandy Hook Day 

The primary fishing grounds include the areas be­
tween Ambrose, Sandy Hook and Chapel Hill Chan­
nels, between Sandy Hook and Earle Pier and the 
oceanfront along Sandy Hook. Secondary grounds ex­
tend further into the bay and include a large area 
bordering Perth Amboy Channel and another area 

along the west side of Chapel Hill Channel and the 
Shoals surrounding West Bank Light. Another second­
ary ground occurs at the mouth of the bay, north and 
south of Ambrose and Sandy Hook Channels. 

Delaware Day 

The pnmary sportfishing grounds extend from Bran-
dywine Shoal up the bay to Cross Ledge and from Egg 
Island Point and Deadman Shoal to Blake and Lower 
Middle Channels. The secondary grounds cover most 
of the remainder of the bay from Arnold Point Shoal 
to the shoals at the mouth of the bay. 

Bluefish 
Season 

Bluefish enter New Jersey's major bays in early May. 
Until their departure in late October, the bluefish popu­
lation is represented by one or more year classes, from 
young-of-the-year fish, called snappers, lo 15-pound 
jumbos. Bluefish less than three pounds ddminate the 
population throughout the summer. 

Fishing Grounds 
Roriton Day and Sondy Hook Day 

Although bluefish are caught at one time or another 
throughout the entire bay, the primary fishing grounds 
extend from the Verrazano Narrows Bridge to Ambrose 
Channel, encompass the large area at the mouth of the 
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cay Doraereo by Chaoel Hill. Sanoy Hook ana Am-
crose Channels, ana extend aiong the oceantroni off 
Sanay HOOK. 

Deiowore Doy 

While bluefish are taken throughout the offshore cor­
don of the Day as far upoay as Ship Jonn Shoai. the 
crimary grounas extend from Branoywine and Deaa-
Tian Shoai UP the north side of the snipping cnannei 
to Ben Davis Point Shoal. 

aault fish remain m the oavs tnrougnout the year. 
Aithougn winter flounaer enter Delaware Bay. tneir 
numoers are relatively small, particularly in recent 
years, ana presently oo not support a soortfishery. It 
;s. however, an important species m Raritan Bay ana 
Sanay Hook Bay. Most fishing activity occurs during 
'vlarcn anu Auni. 'vVith cold water temperatures in Janu­
ary and February, winter flounaer oo little feeding ana 
thus are rareiy caught by anglers. 

Fishing Grounds 
Roriton Day and Sondy Hook Day 

The primary fishing grounds extend from the High-
lanas Bridge along Sandy Hook to the channel ana 
around Earle Pier. Secondary grounds include the area 
from Sandy Hook along the shore to Matawan Creek. 
the mouth of the Arthur Kill and the area between Perth 
Amboy Channel and Great Kills Harbor. 

Winter Flounder 
Season 

Adult winter flounder enter New Jersey bays in No­
vember and remain until late April, when they return 
to the ocean to spend the summer. Juveniles and some 

An angler unhooks a bluefish caught at the mouth of Dela­
ware Bay. 

Summer Flounder 
Season 

Summer flounder, called fluke in the northern par 
of the state and flounder m the south, enter New Jerse^ 
bays in late April or early May. They spend the summe 
feeding in the bays and then move into the ocean ir 
early September prior to their offshore migration tc 
wintering grounds offshore as far as the edge of tht 
continental shelf. 

Fishing Grounds 
Roriton Day and Sondy Hook Day 

The primary fishing grounds include the area at th' 
mouth of the bay between the three channels and be 
tween Sandy Hook and Earle Pier. Secondary ground 
include the large area spanning the length of State 
Island and the area to the west of Earle Pier on eithe 
side of Perth Amboy Channel. 

Delaware Day 

The primary summer flounder fishing grounds ex 
tend from Brandywine and Deadman Shoals up bot 
sides of the shipping channel to Cross Ledge. Th 
secondary grounds surround the primary grounds an 
include the shoals at the mouth of the bay. 
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Striped Doss 
Seoson 

Strlpea tsass. called rock on Delaware Bay, are 
caught by anglers in Delaware Bay and Raritan Bay and 
Sandy Hook Bay oetween mid-April and mid-Novem­
ber. During the early season, strioers are founo in the 
interior parts of the bay. As the season progresses, 
they seem to move towards the mouth of the bay. 

Fishing Grounds 
Rori ton Doy a n d Sondy Hook Day 

The primary fishing grounds for striped bass Include 
the area bounded by Sandy Hook and Chapel Hill 
Channels. Rockaway Point. West Bank, the Verazano 
Narrows Bridge and the beachfront along Sandy Hook. 
Secondary grounds include the bayfront along Staten 
Island and the New Jersey shore between Union Beach 
and Highlands, Earle Pier and the west side of Chapel 
Hill Channel. 

De iowore Doy 

A minimal amount of fishing is directed at striped 
bass in Delaware Bay. Striped bass are caught at the 
mouth of the bay on the various shoals, collectively 
known as The Rips, and up the bay on shoals that 
border the shipping channel such as Cross Ledge, Ben 
Davis Point Shoal and Ship John Shoal. 

Sea Bass 

•;x^. 
Tautog 

Scup 

Spot 

Croaker 

See DosSr Toutog, Scup, 
Spot ond CroQJter 

Season 

A variety of bottom fish, including sea bass, scup, 
spot, croaker and tautog, are caught by anglers be­
tween April and October. Spot and croaker inhabit 
sand, mud and shell bottoms. Sea bass, progy and 
tautog prefer shell and rock. 

^ ^ ^ 2 Gatting a Sandy Hook 
Bay striper. 
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Fishing Grounds 
Roriton Doy and Sondy Hook Day 

Bottom fish are found throughout the bay arouno 
natural ana artificial structures sucn as piers, jetties. 
fixed channel markers, gravel bars, snellfish beds and 
debris. The largest areas are the Tin Can Grounds and 
Romer Shoal at the mouth of the bay and the shellfish 
beds off Union Beach. Other smaller areas include the 
Highlands Bridge, Earle Pier, Atlantic Highlands break­
water, the islands around West Bank, the tip of Sandy 
Hook, Old Orchard Shoal, the deep holes off Perth 
Amboy and to the west of Chapel Hill Channel. 

Delaware Day 

In Delaware Bay, most of the bottom fishing grounds 
are on sand, mud or oyster shell bottom. The area 
surrounding Deadman Shoal has been productive for 
croakers. Spot are caught along the bayshore at 
Bidwell Cr'eek, Egg Island Point and Fortescue. Sea 
bass are caught, usually Incidentally to the taking of 
summer flounder, over a wide area, including Egg 
Island flats and the Punk Grounds on the New Jersey 
side, and from Fourteen Foot Light to the Shears on 
the Delaware side. Tautog are caught around artificial 
rock structures such as Brandywine Light and the 
Lewes Ferry breakwater. 

Dloclf Drum 
Season 

Although black drum historically were caught in the 
bays throughout New Jersey, they are now almost 
entirely restricted to Delaware Bay. Drum enter the bay 
in May to spawn. After spawning, they remain in the 
bay throughout the sUmmer, but are most actively 
fished during May and early June. 

Fishing Grounds 
Delaware Day 

The primary sportfishing ground for black drum is 
bounded by Bay Shore Channel and Deadman Shoal 

on tne east and Brandywine Shoal and Fourteen Fo. 
Bank on the west. Seconaary grounds surround th 
periDhery of the primary grounas ana include sever; 
areas on the Delaware siae near Old Bank Shoal ar 
the Hawknest. 

y n 

Sandbar shark 

Sand Tiger shark 

Shorks 
Season 

The two most common species of toothed sha: 
caught in New Jersey bays are the sandbar or bro 
shark and the sand tiger. In addition, bull sharks h: 
occasionally been taken by sportfishermen in Delaw 
Bay. Sharks enter the bays in June and stay until w£ 
temperatures begin to decline in September or Oc 
ber. Adult female sandbar sharks use Delaware Bay 
an important pupping area. They usually do not f( 
during the time subsequent to giving birth to live you 
The adult males remain offshore and thus are not fot 
in the bay. 

Sharks have provided a popular sportfishery in D 
ware Bay for over 50 years, but little fishing activity 
been exerted fdr them in Raritan Bay and Sandy H 
Bay. 

Fishing Grounds 
Delaware Day 

The most productive shark fishing areas have b 
the ends or edges of deep sloughs and channels r 
the mouth of Delaware Bay. There are two prin 
shark fishing grounds, one on the New Jersey sid 
the Shipping Channel to the east of Brandywine S 
and another on the Delaware side of the channel ir 
anchorage. Secondary fishing grounds occur alone 
Shipping Channel as far up the bay as Ben Davis F 
Shoal. 

Z l 
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COMMERCIAL FISHERIES 

Drift gill net 

Staked gill net 

Gill Net 

Descript ion of Gear 

Two basic types of gill nets are used in Delaware Bay, 
the staked or anchored net and the drift net. Staked 
nets are set between wooden stakes or poles that are 
eitner driven or jetted into the bottom. Anchored nets 
are held in position by a series of ancnors. Due to 
strong tidal currents, staked nets are usually set in 
coves and shoal areas less than 15 feet deep. To 
further reduce drag, they are also relatively short, 
usually less than 180 feet in length. A lead line at the 
base keeps the net on or near the bottom. A float line 
along the top rises and falls with the tide and keeps 
the upper edge of the net at the surtace of the water. 

Drift nets are allowed to drift with the current and are 
usually used in water deep enough so that the lead line 
does not touch bottom. They are much longer than 
staked nets, ranging from 300 to 1,200 feet in length. 

Gill nets are made of monofilament or fine nylon that 
is relatively invisible in the turbid bay waters. The mesh 
size used is dependent upon the target species. 
Stretched mesh of 5' or larger is used for shad, large 
weakfish and bluefish. Mesh of 2 3/4" or larger is used 

river herring, menhaden, white perch, and small 
ukfish. 

Only staked gill nets for shad are allowed in Raritan 
Bay and Sandy Hook Bay and only in a limited area. 
On the New Jersey side of Delaware Bay both staked 

8 

and drift nets are permitted. On the Delaware side, 
staked nets are only permitted on the oyster grounds. 
Elsewhere, only drift gill nets are permitted. 

Season 

The use of staked or anchored and dritt gill nets is 
confined to particular seasons by law. The prescribed 
seasons, however, are liberal and the netting period is 
limited more by the availability of fish than regulation. 

Staked gill nets are usually first set in late February 
or March, to catch shad migrating up the Delaware or 
Hudson Rivers to spawn. Other early species include 
river herring, menhaden and white perch. The herring 
and menhaden are sold for crab bait. 

Drift netting begins with the arrival of weakfish and 
bluefish in mid-April. The weakfish Is the moneymaker, 
having the highest market value of the fish caught in 
volume in the two bays. 

Most staked nets are pulled our during mid-May due 
to a number of problems, including the invasion of 
horseshoe crabs, which create extensive net tangles 
and damage; warm water temperatures, which lead to 
spoilage of fish: and the fouling of nets with slimy algae 
and stinging sea nettles. The few staked nets that are 
fished throughout the summer are primarily intended 
for menhaden. 
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Gillnetting shad and weakfish on Delaware Bay. 

Drift nets are used throughout the summer and early 
fall, although the greatest effort is expended during 
spnng and early summer. 

Methods 

Staked gill netters operate anywhere from a couple 
of nets to 40 or more. A small number of nets can be 
cnecked by one man. but a large number requires a 
two-man crew. Weather permitting, nets are checkeo 
every day. To check the nets, a boat starts at one end 
of a row. and is hauled along from pole to pole, via the 
net lines. As the nets are lifted and pulled across the 
boat the fish are removed. 

A dritt net is followed and tended continuously by the 
fisherman. It is set in a line perpendicular to the flow 
of the current and may be set many times during the 
day. 

Fishing Grounds 

On Delaware Bay, staked gill nets are set In the shal­
low cove areas on the New Jersey side. The primary 
drifting gill net grounds here extend from the channel 
to the bayshore from the Cape May Canal to Egg Island 
Point. In Raritan Bay and Sandy Hook Bay, staked nets 
are confined' to the nearshore area between Keyport 
and Port Monmouth and along Sandy Hook. 

^ P P 

Pound Net 

Description of Geor 

Pound nets are stationary fish traps. In Raritan Ba' 
they have been in use for over a century. Pound ne 
are strung on long hardwooa poies that are driven ( 
jetted into the bay bottom. They are set perpendicuU 
to the prevailing shore and tidal currents to interce; 
fish as they travel up and down the bay. When sever 
pounds are set in the same area they are aligned er 
to end to form a long continuous barner to fish mov 
ments. 

The overall length of pound nets is 500 to 750 fet 
A long leader (400 to 600 feet in length) consisting 
9 inch stretched mesh netting acts as a barrier to mo 
ing fish. The natural tendency of fish encountering tt 
leader is to go around the net by heading offshore 
deeper water. As fish move down the net, they ent 
the first of two heart-shaped funnels. The heart shai 
tends to always direct the fish further into the Inter' 
of the net. Eventually, they pass through the final funr 
into the square-shaped pound or holding pocket. T 
pocket is about 50 feet long on a side and nas a r 
floor. 

Season 

Although in some years pound nets may be erect 
as early as late February, the more typical start 
operations is sometime during April. The season ^ 
tends through the summer into October or Novemb 
After fishing operations end. the net and poles J 
removed to prevent their loss when ice locks the t 
in winter. 

In early spring, the catch consists of shad, hern 
and menhaden. Menhaden caught in pounds are S( 
as bait for other commercial and recreational fishen 
Summer catches are dominated by bluefish and we; 
fish. Other species taken include summer flounc 
butterfish, northern puffer, sea bass, sturgeon and r 
crab. 
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Methods 
Each day, weather permitting, the nets are checked 

and emotied of their catch. A pound boat enters the 
pocket by lowering one edge of the net. The floor of 

the net is then raised very slowly until the fish inside 
are restricted to a small section of the pocket. The 
fishermen then ladle the catch into the boat using a 
iong-nandled dip net and a power winch. 

Every two or three weeks, the nets must be taken to 
land for washing and drying. This process removes the 
aigae which grows on ano clogs the net. While one net 
s being cieaneo, a fresn one is nung on the poles in 
its place. 

Fishing Grounds 

There are two pnmary pouno net grounds in Raritan 
and Sandy Hook bays. The one in Sandy Hook Bay Is 
located along Sandy Hook just north and west of 
Horsesnoe Cove. The area in Raritan Bay is much 
larger, extending from Earle Pier to Keyport, although 
the majority of nets are located to the north of Earle 
Pier. 

Pot 

Description of Gear 

The typical eel pot is a 3-foot cylinder, 10-12 inches 
in diameter, made of plastic coated rectangular mesh 
wire with two net funnels. The funnels divide the pot 
into two compartments. The external one serves as a 
Pait and entrance chamber, wnile the internal one is 
a holding chamber. Pots for catching large eels for sale 
as food are made with 1/2 inch by l inch mesh. Pots 
for small eels that are either salted for crab bait or held 
live for sportfish bait are made with 1 /2 inch by 112 inch 
mesh. 

Season 

The eeting season begins in mid-April as eels 
emerge from their winter dormancy in the mud. Fishing 
continues until bay waters cool in late October. Eeling 
activity declines from late June to mid-August, when 
water tempertatures get very warm and eels become 
difficult to keep alive in the holding pens. 

Methods 
Eel pots are set In tidal creeks or along the bayshore 

either individually or in small stnngs. They are marked 
with floats or stakes. Individual eelers may set and tend 
50 to 80 pots or more. 

Eels are kept alive in large, floating boxes or pens. 

10 

In the summer, when dissolved oxygen levels are low, 
aeration is often needed to keep the eels from suffocat­
ing. When a sufficient quantity has been caught, the 
eels are picked up by dealers who transport them live 
in tank trucks. The primary markets for eels are in 
Europe. They are packed on ice In crates and shipped 
overseas by airplanes. 

Although surt clams and fish are used, female horse­
shoe crabs are the preferred bait for catching eels. 
Horseshoe crab fisheries have developed td supply bait 
for the eel fishery. In Delaware Bay, horseshoe crabs 
are caught in small wire pound nets that are set in 
shallow water along the beach. In Raritan Bay and 
Sandy Hook, they are caught mostly by modified crab 
dredges. 

Fishing Grounds 

In Raritan Bay and Sandy Hook Bay. eels are caught 
in the tidal creeks and along the bayshore during the 
cooler months of spring and fall. During the warm sum­
mer months, pots are set along the edge of Perth 
Amboy Channel. 

In Delaware Bay, eels are caught in the tidal creeks 
and a 1/2 mile wide strip along the entire bayshore: 
during October, pots are occasionally set as far off­
shore as 2 miles. Pots are also set along the shippinc 
channel in the upper reaches of the bay during mic 
summer. ^ 
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Commercial fishermen tend a pound net in Raritan Bay. 

Lobster 

Description of Gear 

The typical New Jersey lobster pot is a rectangular 
box made of oak lathe with a pair of net entrance 
funnels. Deoenomg on the preference of the fisherman, 
pots either nave flat or rounded tops. A lobster pot has 
two compartments, with a net funnel leading into each. 
The initial one is for entry and bait and the second is 
tor holding the catch. Wooden doors or flaps permit 

access to bait and to empty the pot. The pots are tarred 
to preserve the wood and netting; bricks are secured 
to the bottom for ballast. 

Season 

In the bays, lobstering begins in mid-June, extends 
through the summer and has a final spurt in October 
before the fishery drops off. 

Method 

Lobster pots are set in strings of 6 to 25 pots, each 
connected to a main line. Flag buoys, marking the lo­
cation of the pot string, are attached to each end of 
the mam line. Pots are baited with menhaden or scraps 
of fish. 

Fishing Grounds 

In Raritan Bay and Sandy Hook Bay, lobster pots are 
set along the edges of Ambrose, Sandy Hook, Chapel 
Hill, and Perth Amboy Channels and in the deep holes 
west of Chapel Hill Channel-. 

In Delaware Bay, lobstering is restricted to Delaware 
fishermen in the area around the breakwater at Lewes. 
Delaware. 
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Commercial style crab pot 

)escription of Gear 

Dlue Crab Pot ond Dredge Crab dredge 

^ ^ u 

Blue crabs are harvested commercially with pots in 
ne warmer months and with dredges in the winter. The 
.pical Delaware Bay crab pot is a 2-foot cube con-
tructed of galvanized, hexagonal weave hardware 
;i0th. The pot consists of an upper chamber or parlor 
or noiding crabs and a lower chamber which has 2 to 
- entrance tunnels and a bait cylinder. Four paddies 
Df cement or asphalt are attached to the bottom of the 
pot for weight. Some crabbers tar their pots to inhibit 
corrosion and add zincs to retard electrolysis. Pots are 
set individually in lines or circles and are marked with 
numbered floats. Crab pots are baited with menhaden, 

" ing or other fish scraps. 
b dredges have steel frames and either chain 

linK, wire or net bags for collecting the catch. The front 
of the dredge is equipped with teeth that scrape a few 
inches into the sand or mud bottom and lift out the 
crabs buried there. Each boat usually drags two to six 
dredges simultaneously. The larger boats are 
equipped with hydraulic winches that pull the dredges 
JD to the boat and out of the water. The maximum 
dreoge size permitted in Raritan Bay ana Sandy Hook 
Bay IS a 75 inch wide bar with 6 inch teeth. 

Season 

Blue crabs emerge from their overwinter stay in the 
mud in April as water temperatures increase. The pot­
ting season usually begins in late April or May and lasts 

until early November when cold water temperatures 
send the crabs into the mud again. Shedder crabs are 
mostly caught in June in pots. The dredge fishery ex­
tend from December through March. 

Methods 

In Delaware Bay, individual crabbers operate lines of 
100 to 300 pots. Weather permitting, the pots are 
checked every day. Crab potting is typically a two-man 
operation. One man operates the boat and pulls. 
empties, re-baits and re-sets the pots, while the other 
man sorts and puts the catch into bushel baskets. 

The pots are moved periodically to follow the move­
ments of the crabs. The typical seasonal pattern of the 
blue crab includes a general inshore movement to the 
bayshore and tidal creeks during the spring and an 
offshore migration to deeper, saltier waters during late 
fall. 

Fishing Grounds 

On the New Jersey side of Delaware Bay, the primary 
potting grounds extend from Fishing Creek on Cape 
May up the bay to Oldmans Creek. Most fishing activity 
occurs within a mile or so of the bayshore and in the 
tidal creeks legally open to crabbing. At times, pots are 
set further offshore, to the edge of the shipping channel 
in the upstream portion of the crab grounds. 

On the Delaware side, the bayward edge of the crab 
potting grounds is the Misipillion River. The majority of 
activity occurs nearshore, but at times pots are set as 
far as five miles offshore. 

The blue crab dredging grounds in Delaware Bay are 
located in the deeper waters surrounding the shipping 
channel near the mouth of the bay. Blue crabs prefer 
mud bottoms In the deeper sections of the bay for 
overwintering. Crabs avoid oyster shell bottom, which 
is fortunate for crabbers, since these areas are legally 
off limits to crab dredging, in years when concentra­
tions of wintering crabs are low, there is little or no 
dredging effort. 

In Raritan Bay and Sandy Hook Bay, the dredging 
grounds extends from the Raritan River to the mouth 
of the bay in depths usually exceeding 12 feet. They 
include the areas on either side of Perth Amboy and 
Chapel Hill Channels and Sandy Hook Bay. 
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Oyster Dredge 

Description of Geor ""'''"' 

Oysters are harvested with large steel-frame 
dreages. up to 54 inches across the tooth-bar. that are 
toweo across tne bottom. A steel, nng-mesn bag on the 
back of the dredge holds the catch until it is lifted 
hydraulically and dumped on deck. Aithougn oysters 
are now harvested under power, most of the boats in 
the fleet were formerly sailing dredge boats that were 
converted to power when it became legal m 1945. 

Season 

Oysters may be legally harvested from all leased 
grounas between September and June. Since 1975. 
summer harvest has been permitted on leased areas 
below the Southwest line. Oyster seed is transplanted 
from state-owned beds to leased grounds during 'Bay 
Season', in May and June. 

Methods 

Oyster culture begins with the transplanting of seed 
from state seed beds to leased ground in late spnng. 
Seed oysters are allowed to grow on leased ground 
until reaching harvestable size. The peak market and 
harvest of oysters occurs during the fall holidays, be­
tween Thanksgiving and Christmas. 

Oysters are scraoed from the bottom with dredges. 
After tne eaten has been dumped on deck, fishermen 
cull the live oysters from shell and other debris. Culling 
was formerly done by hand, but most boats now use 
mechanical culling devices. 

The day's catch is taken to processing houses in Port 
Norris and Bivalve where the oysters are either packed 
live in boxes and shipped to market or shucked and 
further processed. Shucked oysters are either packed 
fresn in tins or breaded and frozen before being sent 
to market. All of the snell remaining after processing 
is stored for eventual return to the oyster beds. Shell 
material is needed to provide a suitable substrate for 
oyster larval attachment and thus is valuable for main­
taining and increasing production on the seed beds. 

Fishing Grounds 

The importance of the oyster beds of Delaware Bay 
has been recognized since colonial times. Prior to the 
mid 1800s, the oyster industry primarily subsisted by 
the direct marketing of oysters from the "Natural Oyster 

Beds '. The comoiexion of the inoustry cnangea during 
the oecaoe onor to 1850 when tne ovstermen realized 
:'^at It was economically aovantageous to •plant" ano 
estabiisn inventories of oysters ceyona the natural 
beos. Oysters were neid in these oiantmg areas until 
an optimum marKet sizs was reacned. The oyster in­
oustry IS now paseo upon two orinciDai areas, the Natu­
ral Seeo Beds and the Leaseo Planting Grounas. 

""he Natural Seeo Beds, for tne most part, occupy an 
area aoove tne Southwest Line, a iine of demarcation 
wnicn has nistoricaily separatee the planting grounds 
'rom tne Natural Seea Beds. There are approximately 
'2.000 acres of proouctive seea beas and another 
3.000 acres of marginally proouctive beds between the 
Southwest Line and Artificial Island. Average salinities 
for the seea areas range from 21 parts per thousand 
(ppt) at the Southwest Line to 4 or 5 ppt at Artificial 
Island. Water depth ranges from 5 to 25 feet. 

The planting grounds encompass approximately 
90.000 acres, of which 29.000 acres are currently 
leased for planting purposes. Only a small percentage 
of this leased area is. however, routinely used. 

Oyster production has fluctuated, sometimes rather 
dramatically, throughout the recoraed history of the 
fishery. Early estimates mdlcatea that the annual seed 
harvests frequently exceeded one million bushels, with 
occasional higher estimates. These estimates may 
have been somewhat inflated, however, due to the lack 
of discrimination between native and imported seed 
stocks. 

During its recent history, the industry was devastated 
by an epizootic parasite commonly referred to as MSX. 
This parasite was initially recognized m the late 1950s 
and was responsible for the death of oysters on the 
planting and, to a lesser extent, the seed areas of the 
bay. It was estimated that as much as 95 percent of 
the market bed oyster stocks were lost within three 
years after the onset of this oyster disease. As a result 
of high mortalities in these traditional oyster planting 
grounds, a new area of approximately 7.000 acres, 
located above the Southwest Line and adjacent to 
some of the natural beds, has been made available for 
planting purposes. This area has lower salinity ranges 
and is therefore not as affected by MSX. 

Oyster areage ooaf 
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THE SHELLFISH RESOURCES OF SANDY HOOK AND RARITAN DAYS 

• I 

Since the harvest of shellfish has been prohibited in 
Raritan Bay ana Sandy Hook Bay in 1964. it was not 
possiole to delineate current fishing areas through the 
process of fisherman interview. Instead, the Bureau of 
Shellfisheries initiated a shellfish Inventory of these 
areas in 1983. 

The primary purpose for conducting an inventory 
was to provide current information on the distribution 
and abundance of the various shellfish species. The 
data collected forms the basis on which management 
programs are developed. Before a resource can be 
effectively managed information on resource abun­
dance, location and its well-being must be known. 

The inventory data also provide an additional benefit 
when conducting assessments of coastal development 
projects. Activities such as dredging, spoil disposal, 
pipeline or cable routing, discharge of sewage effluent, 
marina construction as well as residential and com­
mercial development along the coast have the potential 

to adversely affect the shellfish resources by con­
tamination or destruction of shellfish populations, as 
well as the destruction of its habitat. The information 
derived from the inventory program Is extremely useful 
in the development review process and serves tc 
protect important shellfish beds from the negative im­
pacts associated with these activities. 

The shellfish inventory program was designed pri­
marily to sample hard clam populations because the 
most current historical information indicated that this 
species was the most abundant and widely distributed 
The sampling technique employed was also capable o 
collecting other shellfish species such as oysters, sot 
clams, surf clams and blue mussels. 

The inventory of Raritan Bay and Sandy Hook Ba^ 
has been the first systematic shellfish survey con 
ducted of New Jersey estauries in over twenty years 
The Bureau of Shellfisheries is continuing this progran 
throughout all of the state's estauries. 

J 

v - : ' . ! : , , < ^ j ; ; w . : ^ ' — • ' ^ 

The Bureau ot Shellfisheries research vessel, Notata, uses a hydraulic dredge to delin'^ate shellfish groundi 
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Oyster 

Blue Mussel 

Soft Clam 

Hard Clam 

METHODS 
The sampling device was a miniature hydraulic clam 

dredge with a knife width of one foot that was towed 
from a research vessel. Water Is pumped from a pump 
onboard the vessel down to the dredge manifold which 
has a senes of nozzles. Water pumped through the 

nward directed nozzles loosens the sediment 
d,,ead of the knife while the rear facing nozzles wash 
sediment from the basket. The dredge basket is de­
signed to retain all hard clams 1-3/16 inches or greater 
in length. 

Sampling stations were established at regular inter­
vals throughout Rantan Bay and Sandy Hook Bay. Over 
two hundred stations were sampled throughout the 
course of this program. Two tows of approximately 100 
feet each were sampled at each station and the density 

of hard clams was determined by averaging the catch 
of the two tows. For the purpose of delineating the 
general abundance pattern of the hard clam resource 
four classifications of abundance were established-
none. occurrence, moderate density and high density. 
Adjacent stations within the same density classification 
were grouped together thus giving the general abun­
dance distributions. 

Quantitative results for other shellfish species col­
lected (oysters, soft clams, surf clams, mussels) were 
not deemed as useful because the sampling gear was 
not specifically designed for their capture. However, 
the information collected on these other species was 
sufficient to permit delineation of the significant beds. 

HARVEST METHODS 
Soft clams are harvested by a method known as "hoe 

and net" which is rather unique to New Jersey. All 
harvesting is conducted In shoal areas with the 
harvester in the water. The harvester works the hoe up 
and down creating a depression in the bottom. As the 
clams are dislodged from the sediment they become 
buoyant and are scooped up with the net. No mechan­
ical gear is allowed for harvest. 

Hard clams are harvested by a variety of methods. 
•wever, laws in New Jersey restrict the harvest to 
id employed gear only. No mechanical harvest or 

dredging is permitted. Three commonly used harvest 
methods in New Jersey include treading, tonging and 

34 

raking. In treading, the clammer. proceeding 
backwards, shuffles his feet through the mud. When 
the hard edge of a clam is encountered, the clammer 
takes a breath, ducks under and pulls the clam out of 
the bottom. The equipment required for treading in­
cludes an intertube and basket to hold clams and thin 
rubber boots and gloves to protect feet and hands. 

Tonging is done from an anchored boat. The tong 
handles are opened and closed, forcing the tong's 
teeth to scrape the upper two or three inches of 
substrate and pick up loosened clams. The area 
around the entire boat is worked before the anchor is 
moved. 
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in raking, tne third metnoa. the ooat is ailowea to drift 
.vnile the raKe is draggea across tne pottom. The 
•lanale is worked up ano down oy nana to insure a 
smootn and continuous drag. The long teeth of the rake 

:ft the ciams out of the bottom ano the mesn oasKe 
at the back of the raKe noios tne ciams until the raKe 
s lifted into the boat. 

FISHERY 
All of Raritan Bay and Sandy Hook Bay is moderately 

ooiluteo ano is classified as conaemned for the direct 
market harvest of shellfish. Consequently, there is no 
recreational fishery and, prior to 1983. only a small 
commercial soft clam fishery existed. Following the 
snellfish inventory of 1983 a commercial fishery for 
hard clams was initiated under closely controlled con­
ditions. At present, the only shellfish species for which 
a commercial fishery exists are hard and soft clams. 

Because the water of these areas is moderately pol­
luted, the shellfish must be cleansed prior to consump­
tion. When polluted clams are placed in a clean water 
environment they have the ability to flush bacterial and 
vial contaminants out of their digestive system through 
a natural cleansing mechanism. This cleansing process 
Is accomplished through three State supervised pro­
grams known as soft clam depuration, hard clam depu­
ration and hard clam relay. 

Soft clam and hard clam depuration are similar pro­
cesses with slightly different operating requirements 
because of the physiological differences between the 
two species. Both operations start with the harvest of 
the clams from moderately polluted areas. The clams 
are then transported to a depuration plant. Once in the 
plant the clams are placed in tanks and flooded with 
purified water for 48 hours. Through their natural feed­
ing activity they eliminate harmful contaminants from 

their system and are acceptable for marketing an 
consumotion. 

The haro clam relay also begins with the harvest c 
clams f rom moderately polluted waters. The ciams ar 
then transplanted to "relay lots", leasee from the Stat 
by shellf ishermen, which are In areas of good watt 
quality. Following a thirty day cleansing period tl-
clams are tested and available for harvesting an 
subsequent marketing. 

There are no conservation associated seasonal r» 
strictlons on the harvest of hard or soft clams. For tr 
most part they are harvested year round subject 
weather and market conditions. 

The soft clam depuration program is responsible f 
practically all of the commercial landings of soft clar 
in New Jersey. The primary reason is that the signi 
cant soft clam resource is located in northern Mo 
mouth County waters all of which are closed to dire 
market harvest of shellfish. 

The hard clam relay and depuratidn program E 
counted for 25 percent of the total commercial ha 
clam landings in New Jersey In 1984-86. The remainc 
of the landings were from waters of the State whe 
harvesting for direct marketing is approved. Althou 
there is increasing interest and activity in t 
aquaculture of hard clams in New Jersey the major 
of the landings come from natural stock. 
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MALCOLM PIRNIE, INC. PROJECT NOTES 

To:File 

From:David Kahlenberg 

Subject: Wellhead Protection Areas 

Date: July 19,1995 

Project #:8003-431 

Site Name: LCP Chemical 

There have been no Wellhead Protection Areas (WHPA) kientified within four miles of the LCP Chemical site. 

• The proximity of the LCP site to a New Jersey WHPA cannot be determined, pending 
promulgation by the New Jersey Department of Environmental Protection (NJDEP) of the 
protected areas. 

• There are no New York State WHPAs located within four miles of the LCP site. 
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ARCS n CONTRACT 68-W9-0051 
MALCOLM PIR^fIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

FUe No. 8003-313 

Date: December 16. 1994 Time: 1:27 AM f| PVf [Y] 

Call 

To: James Gaffnev r609> 6.33 - 1179 
Telephone No. 

AfGliation: NJDEP - Bureau of Water Supply Planning 

Malcolm Pimie Staff: Gary Bielen r ^ f ^ r6Q9'> 860-0100 
Telephone No. 

Simunarv of Conversation: 

Wellhead Protection Areas are not yet delineated in the state of New Jersey. 

100178 



ARCS n CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

FfleNo. 8002-062 

Date: June 18. 1992 Time: 9:28 AM fX] PM [ ] 

CaU 

To: Kevin Roberts r518^ 457-6674 
Telephone No. 

Affiliation: NYSDEC. Division of Water. Groundwater Management 

Malcolm Pimie Staff: Lisa Szegedi "^^U—^ (6091 860-0100 
Telephone No. 

Stimmary of Conversation: 

The September 1990 New York State Wellhead Protection Program document is a finalized 
document. 

\e. 
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Department of EnvironmentQl Conservation 

NEW YORK STATE 
WELLHEAD PROTECTION 

PROGRAM 

Submittal 
to 

United States Environmental Protection Agency 

New York State Department of Environmental Conservation 
MARIO M. CUOMO. Governor THOMAS C. JORUNG. Commissioner 

September 1990 
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TABLE 3.1. 
WELLHEAD PROTECTION AREA 

DEUNEATION SUMMARY 

Geographic Region 

Long Island 

1 Upstate 

Aquifer Area 

Magothy & Uoyd Aquifers 

Glacial Aquifer 

Unconsolidated Aquifers 

Bedrock Aquifers 

Wellhead Protection Area fl 
Baseline Delineation 1 

Deep Row Recharge Area 

Simplified Variable Shape: 

1,500 ft radius upgradient 
5CX) ft radius downgradlent 

Aquifer Boundaries 
(land surface) 

Foced Radius: 1,500 ft radius 

-20-
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UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

POTENTIAL YIELDS OF WELLS IN UNCONSOLIDATED AQUIFERS 

IN UPSTATE NEW YORK-LOWER HUDSON SHEET 
By 

Edward F. Bugliosi and Ruth A. Trudell 

7^ 

WATER-RESOURCES INVESTIGATIONS REPORT 87-4274 

Prepared in cooperation with the 

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

Albany. New York 
1988 
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